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Many of the plates used in illustrating the species of grasses 
were also generously furnished by the writer of this report with- 
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PREFACE 



Several years have elapsed since Part I, Bulletin I, of the 
'\ ''Grasses of Iowa" was published. Part I, naturally, covered 
the general, biological, chemical and feeding problems con- 
nected with the grasses of the state. When that work was being 
prepared it was thought possible to bring all this material 
together into one volume. As the work progressed, however, it 
seemed desirable to present the matter in two parts : Part I deal- 
ing with the general biology, and Part II with the descriptive 
and geographical study of the grasses of Iowa. After many 
delays the work of printing Part II was begun early in January. 

I am greatly indebted to Miss Charlotte M. King for many 
of the drawings prepared expressly for this work by her; also 
for her help in connection with synonymy. To Mr. R. E. 
Buchanan and Miss Estelle D. Fog'el I am indebted for careful 
proof-reading and other assistance. Mr. Buchanan and Miss 
Fogel prepared the index, which is unusually complete. For 
clerical assistance I am indebted to Miss Mae Combs, Miss Jen- 
nie Wharton and Miss Helen Dicker son. To Mr. T. E. Savage 
I am greatly indebted for his unfailing kindness in looking after 
the many details of arrangement of subject-matter. I wish, 
also, to express my thanks to the many friends who have assisted 
by their contributions of grass material from all parts of the 
state for use in determining distribution. 

The descriptions for the most part are furnished by the staff 
in the Division of Agrostology of the U. S. Department of Agri- 
culture: E. D. Merrill, C. R. Ball, F. Lamson-Scribner, C. L. 
Shear, J. Smith and T. H. Kearney. Mr. Carleton R. Ball is 
responsible for the diagnostic keys. Professor Spillman, of- the 
Bureau of Plant Industry, gave his consent to this use of descrip- 
tions furnished by the Division of Agrostology. 

L. H. PAMMEL. 
Ames, Iowa, Jan. 15, 1905. 

Issued April 1, 1905. 
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QramineaB (Qrasses), 

GENERAL DESCRIPTION. 

Fibrous-rooted annual or perennial, herbaceous (rarely woody) 
plants, with usually hollow, cylindrical (rarely flattened), and jointed 
steins (culms) whose intemodes for more or less of their length are 
enveloped by the sheath-like basal portion of the two-ranked and 
usually linear, parallel-veined leaves; flowers without any distinct 
perianth, hermaphrodite or rarely unisexual, solitary or several to- 
gether, in spikelets, which are arranged in panicles, racemes, or spikes, 
and which consist of a shortened axis (the rachilla) and two or more 
chafi-like, distichous, imbricated bracts (glumes), of which the first 
two, rarely one or none or more than two, are empty {empty glumes) ; 
in the axil of each of the succeeding bracts (excepting sometimes the 
uppermost) is borne a flower (hence these are named flowering 
glumes). Opposed to each flowering glume, with its back turned to- 
ward the rachilla, is (usually) a two-nerved, two-keeled bract or pro- 
phyllum (the palea), which frequently envelops the flower by its in- 
folded edges. At the base of the flower, between it and its glume, are 
usually two very small hyaline scales (lodicules) ; rarely there is a third 
lodicule between the flower and the palea; stamens, usually three (rarely 
two or one, or more than three) with very slender filaments and two- 
celled, usually versatile anthers; pistil with a one-celled, one-ovuled 
ovary, and one to three, usually two styles with branched, most fre- 
quently plumose, stigmas ; embryo small, lying at the front and base of 
the seed, covered only by the thin pericarp; fruit a caryopsis, rich in 
albumen. (In Sporobolus and Eleusine the thin pericarp is free from 
the seed.) 

There are about 3500 species of grasses. The number given by 
Bentham & Hooker* is from 3100 to 3200, but Hackel" gives the num- 
ber about 3500, the latter number probably being more nearly correct, 
considering that new territory is being explored, and new species are 

>Gen. PL 8: 1074. 

" Nat. Pflans. ITam. II. 2: 16. 
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constantly being added. It is probable that the number will reach 
nearly 3700. Heller^ gives 1234, while Patterson* lists 868 species for 
North America. These figures of Patterson were undoubtedly based 
upon reports by Doctors Gray, Watson and others connected with the 
Harvard Herbarium at the time the work of Patterswi was prepared. 
Probably more species have been added than there should be. A care- 
ful study will no doubt show that some of the so-called species may be 
reduced to synon)rms later. Sir Joseph D. Hooker* gives 103 species. 

Of the genera, Bentham & Hooker* recognize 298, Hackd* recog- 
nizes 313, Heller recognizes 131; Patterson in his "Check list" recog- 
nizes 115, Lamson-Scribner", 137. 

The grasses vary in size from the moss-like Coleanthus of the 
north to the tree-like bamboos of the tropics, many of which are more 
than 100 feet high. The grasses occur from the Kerguelen land of the 
south to the extreme limit of vegetation beyond the Arctic Circle. There 
is no order of plants more widely distributed, or existing under a greater 
diversity of soil and climate, and no other order presents such a vast 
number of individual plants or is so important and directly useful to 
man. 

The characters employed in defining the tribes and genera are 
usually those presented in the spikelets or inflorescence. While the 
characters of the order are well defined and clearly separate it from all 
other families of plants, the establishment of the several subdivisions is very 
difficult, and in no case can be based upon a single character alone, but 
upon a combination of them. There is no tribe or large genus which 
can be separated or defined absolutely from all others ; there arc always 
exceptions or intermediate forms connecting them. 

SERIES A.— PANICACEiE. 

Spikelets one, rarely two-flowered; when two-flowered the second 
or terminal one is perfect, the first or lower one being either staminate 
or neuter; rachilla articulated below the empty glumes, the spikelets 
falling from the pedicels, either single, or in groups, or together with 
the joints of an articulate rachis. The first six tribes belong to this 
series. 

The first grand division of the order Gramineae is based upon two 
characters in combination, the articulation of the pedicels just below 

* Oat. N. Am. PlAnts North of Mezloo, excluBlTe of the lower orxptogams. 

* Oheok list of North American Plants. 1S7. 

* The Student's Flora of the British Islands. 449. 
Mo. 1074-1215. 

•le. 1-97. 

* AmeHoan Grasses. BoU. U. 8. Dept.AgrL Dir. Agros. 20. 
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the spikelcts or duster of spikelets and the single perfect flower, which 
may or may not have a staminate or imperfect flower below it. There 
arc never more than four glumes in the spikelets, the first three being 
empty or the third with a rudimentary or staminate flower in its axil; 
the fourth glume subtends the perfect or hernxaphrodite flower. In a 
few genera the spikelets are reduced to two or even only one glume, but 
in these cases the articulation of the spikelet with the pedicel below the 
outer glume indicates its connection with this series. 

KEY TO THE TRIBES IN SERIES A. — ^PANICACEAE. 

I. Spikelets usually much compressed laterally, i-flowercd; empty glumes 
none or rudimentary; flowers staminate, pistillate, or hermaphrodite. 

—TRIBE VI. ORYZEAE. 
a. Spikelets either staminate or pistillate, each in a separate inflorescence 
on the same plant, or in distinct parts of the same inflorescence. 

—TRIBE I. MAYDEAE. 

3. Spikelets either all hermaphrodite or hermaphrodite and staminate, regu- 
larly arranged and usually in pairs, one sessile, the other pedicellate in the same 
inflorescence (both pedicellate in Trachypogon). 

—TRIBE II. ANDROPOGONEAE. 

4. Spikelets in groups of two to six at each Joint of the main axis, each 
group falling off entire; flowering glumes usually awnless. (Cathestechum may 
be looked for here.) TRIBE III. OSTERDAMIEAE. 

5. Flowering glumes of the perfect flowers membranaceous and (in Amer- 
ican species) awned TRIBE IV. TRISTEGINEAE. 

6* Flowering glumes of the perfect flower cartilaginous, coriaceous or char- 
taceous and awnless or (in Erioehloa) with a short, straight awn. 

—TRIBE V. PANICEAE. 

SERIES B.— POACE^. 

Spikelets one to many-flowered, the imperfect or rudimentary 
flower, if any, usually uppermost ; rachilla usually articulated above the 
empty glumes, so that these remain after the fall of the fruiting glumes.^ 
In spikelets with two or more flowers these are separated by a mani- 
fest intemode of the rachilla, and in such cases the rachilla is usually 
articulated below each flowering glume. 

In this second grand division of the Gramineae the pedicels are not 
(or are very rarely) articulated below the outer glumes, but the axis of 
the spikelet is articulated above these glumes, so that they usually remain 
attached to the pedicel after the falling off of the mature florets. The 
spikelets are one to many-flowered, and have as many flowering glumes 
as there are flowers; the imperfect flowers, when present, are the upper- 
most ; the terminal floret may be staminate or rudimentary. 

s In Alopeeurus, Cinna, Spartina, Bednnannla and HoJevB the raohlUa la artlonlated 
below the emptj or outer g Inmea, and the spikelets fall off entire. 
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KEY TO THE 11UBBS IN SERIES B.— POACBAB- 



I. Spikelets i-flowered, with or without a simple continuation of the 
rachilla behind the palea 2 

1. Spikelets 2-many-flowered 5 

2. Spikelets crowded in two (rarely one) rows along one side of a contin- 
uous rachis forming unilateral spikes, these scattered along a common axis or 
digitate at the apex of the stem TRIBE X, CHLORIDEAE. 

2. Spikelets not disposed in unilateral spikes 3 

3. Inflorescence spioate, the spikelets sessile on alternate teeth or notches of 
the rachis TRIBE XII. HORDEAE. 

3. Inflorescence racemose (not unilateral) or paniculate, occasionally con- 
tracted and spike-like, or condensed and apparently capitate; spikelets always 
distinctly pedicellate 4 

4. Glumes five, the first four cmpt>' or (in Hierochloc) the third and 
sometimes the fourth, which are usually very unlike the first and second, with stam- 
inate flowers; the fifth glume with a hermaphrodite flower, and falling with the 
third and fourth; palea i-nerved TRIBE VII. PHALARIDEAE. 

4. Glumes three (only one in Coleanthus, or occasionally four in some 
species of Sporobolus and Muhlenbergia), the first two empty; palea 2-nerYed or 
nerveless, very rarely x-nerved (Cinna) or wholly wanting (Alopecurus and 
some species of Agrostis) TRIBE VIII. AGROSTIDEAE. 

5. Culms herbaceous, annual; leaf blade continuous with the sheath 6 

5. Culms woody, perennial ; leaf blade articulated with the sheath. 

—TRIBE XIII. BAMBUSEAE. 

6. Spikelets pedicellate, in panicles, spike-like panicles, or racemes, these 
never unilateral 7 

6. Spikelets sessile, in true spikes, or on very short pedicels in unilateral 
racemes 8 

7. Empty glumes generally longer than the first flowering glume ; one or 
more of the flowering glumes awned on the back or from between the teeth of 
the bifid apex (some cultivated forms excepted) ; awn twisted, usually geniculate, 
very rarely straight TRIBE IX. AVENEAE. 

7. Empty glumes generally shorter than the floral glume; flowering glume 
awnless or with from one to many terminal (very rarely dorsal) straight or 
simply divergent awns TRIBE XI. FESTUCEAE. 

8. Spikelets in unilateral spikes or racemes, these racemes, digitate or fas- 
ciculate TRIBE X. CHLORIDEAE. 

8. Spikelets inserted on the alternate teeth or notches of the rachis forming 
equilateral, flattened, or cylindrical terminal spikes TRIBE XII. HORDEAE. 

Different recent authors have adopted slight modifications in the 
classification of grasses. 

hackel's key to the tribes. 

A. Spikelets one, rarely two-flowered, lower flowers when present imper- 
fect; falling from the pedicel entire or together with certain joints of the rachis 
at maturity. Rachilla not produced beyond the flowers. Internodes between the 
different glumes or flowers not measureable. 
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a. Hilum punctiform. Spikelets not flattened laterally, but usually aome- 
what dorsally compressed or else perfectly round. 

L Flowering glumes and palea (the latter often wanting) hyaline- 
Empty glumes thick membranaceous to coriaceous or cartilaginous, the 
lowest the largest with its edges embracing the others. Spikelets gen- 
erally in racemes or spikes whose articulate axes break up at maturity. 
X. Staminate and pistillate spikelets in separate inflorescences or 

en different parts of the same inflorescence I. MAYDEAE. 

2. Spikelets either all perfect, or staminate and perfect, and so 
arranged in the same inflorescence that a staminate stands near a 

perfect II. ANDROPOGONEAE. 

IL Flowering glumes and palea hiembranaceous ; empty glumes, 
herbaceous, chartaceous or coriaceous, the flrst generally the largest; 
spikelets falling off singly or in groups from the continuous rachis. 

—III. ZOYSIEAE. 

III. Flowering glume and palea membranaceous, empty glumes, 
herbaceous or chartaceous; the flrst empty glume smaller or narrower 
than the following ones. Spikelets falling off singly from the ultimate 
branches of the panicle IV. TRISl KCilNEAE. 

IV. Flowering glume and palea cartilaginous, coriaceous or char- 
taceous. Empty glume more delicate, usually herbaceous, the flrst usually 
smaller. Spikelets falling off singly from the ultimate branches of the 
panicle or continuous (rarely articulate) rachis of a spike. 

—V. PANICEAE. 

b. Hilum linear, spikelets laterally compressed VI. ORYZEAE. 

B. Spikelets i-manyflowered, the x-flowered frequently with the rachilla 

produced beyond the flowers, rachilla generally articulated above the empty 
glumes, so that these remain after the fall of the fruiting glumes. V^hen from 
two to many-flowered there always are distinct internodes between the flowers. 

a* Culm herbaceous, annual; leaf-blade sessile, not articulated with 
the sheath. 

Spikelets upon distinct (sometimes very short) pedicels, in panicles, 
spike-like panicles, or racemes (without notches in the main axes). 
I. Spikelets one-flowered: 

z. Empty glumes four, palea one-nerved. 

—VII. PHALARIDEAE. 
2. Empty glumes two (rarely none), palea two-nerved. 

—VIII. AGROSTIDEAE. 

II. Spikelets 2-many-flowered : 

X. Flowering glume generally shorter than the empty ones; 

usually with a bent awn on the back, rarely awned from the point or 

awnless. When not awned there are two nearly opposite florets, and 

the rachilla is not produced beyond them IX* AVENEAE. 

2. Floral glume generally longer than the empty ones, unawned 
or with a straight awn from the point (seldom below). 

—XI, FESTUCEAE 

Spikelets crowded in two close rows, forming a one-sided spike or raceme 

with a continuous axis X. CHLORIDEAE.. . 
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Spikelett in two (rarely more) opposite rows formiiig an equilateral 

ipike [vtry rarely unilateral) XII. HORDEAE. 

b. Culm (at least at the base) woody, leaf-blade often with a short 
slender petiole articulated with the sheath from which it finally separates. 

—XIII. BAMBUSEAE. 

TRIBE l.-MAYDE-ffi. 

Spikekts unisexual, the 
staminate forming a part of 
the inflorescence with the pis- 
tillate, or each in a separate in- 
florescence on the same plant; 
flowering glumes hyaline or 
much less firm in texture than 
the outer ones ; axis of the fe- 
male spikelet usually artlcu- 
no. 1. FertU« flower-Maize {Zea Mayg), lated. 

(Oh.ria»fM.Kii,g.) ^j^ ^^j^ Maydeae con- 

tains sixteen species distributed in seven genera, and is remarkable for a 
number of monotypic types. They are native to the tropics. The best 
known illustrations are maize and Euchlaena. 

EXT TO THE GBNEKA OP THB MATDBAB. 

A. Staminate and pistillate spikelets in separate inflorescences, the staminate 
above. 

Staminate spikes numerous in terminal panicles. Pistillate spikes manjr- 
flowered, axillary, subtended by large, leaf-like bracts. 

Pistillate spikes in each axil fasciculate, distinct, rachis of each articu- 
lated EUCHLAENA. i. 

Pistillate spikes in each axil united, forming a compound spike with much 

thickened continuous axis : ZEA. a. 

Staminate spikes solitary, pistillate spikes usually reduced to a single spike- 
let, enclosed by an indurated sheath COIX 3. 

B. Staminate and pistillate spikelets in the same spike the staminate above. 

— TRIPSACUM 4- 

I. EUCHLAENA. 

Eucklaena Schrad. Ind. Sem. Hort. Goett. 1832 Benth. and Hook. Gen. 
PI. 8: 1114. Hackel in Eogler & Prantl. Nat. Pilanz. Pam. II. 8: 19. 
Scribner. BuU. U. S. Dept. Agrl. Div. Agros. 20: 11. //. 

DESCRIPTION. 

Teosintb. Spikelets unisexual, monoecious; the staminate two- 
flowered in pairs, one sessile, the other pedicellate, along the numerous 
paniculate racemes; the pistillate i -flowered, sessile and solitary at each 
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joint of an obliquely articulate rachis of a simple spike; the spikes fascicu- 
late in the leaf axils and each more or less enveloped in a foliaceous bract 
Glumes of the staminate spikelets 4, acute, the first two membrana- 
ceous, empty; flowering glumes smaller and like their paleas, hyaline, 
stamens 3. Glumes of the pistillate spikelets 4, the outer one broad 
and boat-shaped, smooth, soon becoming very hard, surrounding the 
inner glumes and narrow rachis, second glume coriaceous, third glume 
hyaline with a palea but no flower; fourth or flowering glume and its 
palea hyaline. Styles very long, filiform, shortly bifid at the apex. 

Tall annuals with long and broad leaves, closely resembling In- 
dian corn in habit. Species i with several varieties in Mexico and Cen- 
tral America. Frequently cultivated in the southern states, and occa- 
sionally in Iowa for soiling purposes. 

2 ZEA. 

Zea, L. Sp. PI. 971. 1753. Endlichcr. Gen. PI. 80. Hackel in 
Engler and Prantl. Nat. Pflaoz Fam II. 2: 19. Benth. & Hook Gen. PI. 8: 
11.4. Scribncr, Bull. U. S. Dept. Agrl. Div. Agros. 20:12. /. 2, 

DESCRIPTION. 

Maize. Spikelets unisexual, monoecious; the staminate. two- 
flowered, in pairs, one sessile, the other pedicellate, arranged in terminal 
branches of a terminal panicle; the pistillate one-flowered, sessile, 
crowded in several rows, along the much thickened continuous axis 
arising from the lower leaf-axil and closely enveloped by numerous 
large foliaceous bracts. Glumes 4, awnless; those of the staminate 
spikelet acute; those of the pistillate very broad and obtuse or emarginate. 
Grain hard, only partially enclosed by the fruiting glumes. A well- 
known tall and striking annual grass with erect stems and broad 
leaves. The terminal staminate inflorescence forms the "spindle" and 
the long projecting styles of the pistillate flowers constitute the "silk." 
The cob is formed by the union of the axes of several female spikes into 
a much thickened body. 

Dr. E. L. Sturtevant,^ who more than any one else has studied 
maize in our country, regards the genus as monotypic and only recog- 
nizes the Zea mays. 

Species i or 2, of American origin, presenting many varieties in 
cultivation known as corn, Indian corn or maize. 

See BalL 1. la. OeoL SnrTej, p. 448. 
■BolL U. 8. Dept. Agrl. of fixp. 8ta. 57: 7. 
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Fia. & Different types of maize, a, Yellow dent; b, yellow flint ; o. Bweet corn ; el, pop-oorn. 
(Photograph by Charlotte M. Kiag. ) 

The Zea canina of Watson^ according to Sturtevant, is most closely 
allied to the pop-corn. Doctor Sturtevaat has arranged cultivated corn 
into the following groups: 

The pod-corn, Zea tunicata. Stur. Torn Club. 1894: 335. 
The pop-corn, Zea everta- Stur. Bull. Torr. Bot Club. 1894: 324. 
The flint-corn, Zea indurata, Stur. Bull. Torr. Bot Club. 1894: 327. 
The dent com, Zea indentata, Stur. Bull. Torr. Bot. Club. 1894: 329. 

" * Proc. km. Acai. Arte & Set. 26: 158. Ck>ntr. Am. Bot. 18: 168. 
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Soft corn, Zea amylacea. Stur. Bull. Torr. BoL Club. 1894: 331. 
Sweet com, Zea saccharata. Stur. Bull. Torr. Bot. Club. 1894: 333. 
Zea amyleasaccharata, Stur. Rep. Geneva, N. Y. Agrl. Exp. 1886: 66. 

The so-called species and groups of Doctor Sturtevanit are hardly 
to be regarded as varieties. Some of the forms under conditions of cul- 
ture and climate, revert to their original type. They are certainly not 




Fxo. 4. a and &, Zea eanina^ grown at KnozvlUe, Tenn. (U. 8. Dept. AgrL ) 

to be regarded as varieties. A plant cultivated for so long a time by 
the Indians and civilized man has naturally given rise to diverse forms. 
We regard them as nothing more than races of the very polymorphic 

species Zea mays, 

ZEA CANINA. 
Zea camna Watson. Proc Am. Acad. Arts & ScL 26: i6a 
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DESCRIPTION. 

Culms variable in height, 6-10 feet (18-30 dm.), several from the 
same root; ascending branched, staminate racemes short or elongated 
and drooping; spikelets 2-4 but usually 3 at each node. One or more 
with short pedicels; empty glume 3-5 nerved, keeled (bicarnate), 
pistillate spikes, sessile in the axis and terminal; ears small, 4-12 
rowed, separating more or less readily at the joints; kernels 
small, 3-4 lines long, white, hard, smooth, ovate, acute, constricted 
at the base. Sent to Doctor Watson by Professor Duges from 
Moro Leon about four Mexican leagues from Lake Cuitzo. The 
jiatives consider this mais de coyte to be the source of the cultivated 
varieties of maize. I will append an interesting account of this given 
by Doctor Watson. 

'Trof. W. H. Brewer, in a communication to Doctor Sturtevant, to be found in 
the paper of the latter upon ''Indian Com" in the Report of the New York State 
Agricultural Society for 1878 gives a statement which Roezl, the well known 
German collector, made to him in 1869 to this effect: that "he found in the State 
of Guerero a Zea which he thinks specifically distinct, and he thinks undescribed; 
the ears very small, in two rows truly distichous; the ear (but not each grain 
separately) covered with a husk, the grain precisely like some varieties of maize^ 
only smaller and harder.'* 

"Specimens of Zea which are in all probability the same that Roezl 
referred to, were received by me in 1888 from Prof. A. Duges of Guan- 
ajuato under the designation of mais de coyte. It was reported to him 
as growing wild in Moro Leon, to the south of the State of Guanajuato, 
and as not at all resembling ordinary varieties of maize. The specimens 
sent were two very slender stalks about four feet high, with a very 
small terminal staminate inflorescence but no trace of fertile spikes. 
These were probably ver>' depauperate stalks, that had been selected for 
easy carriage. Accompanying them was a united cluster of about half 
a dozen small ears enveloped in their husks, each about two inches long 
and bearing a few rows of small white pointed kernels. 

"Some of the peculiarities of this remarkable corn were noted at the 
time, but nothing more was done until last year, when an attempt was 
made to grow it at the Botanic Garden, Cambridge, with quite unex- 
pected results. The corn was planted early under glass, and as soon 
as danger from frosts was over the plants were transferred to a warm, 
sunny location, where they soon began to grow vigorously and to send 
out numerous offshoots from the base. These "suckers" grew as rap- 
idly as the main stock, so that the plants, which had fortunately been 
placed some feet apart, had the appearance of "hills" one of the two 
having nine and the other twelve stalks ascending from a common base. 
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Fig . 6. Prlxnltiye com. 1-6, different Tlews of kernel. Upper fli^are from photograph. 

(OharlotleM. King.) 
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Fio. 6l Above, Calloo dent ; 1-4 different views of kernel; below, Legal Tender Yellow dent : 
M different viewa of kernel (Charlotte M . King. ) 
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The tallest were over ten feet high, with a diameter of nearly two 
inches, and they would have become yet taller had the season permitted. 
Their foliage and pubescence were in every way as in ordinary field corn, 
the staminate tassels with conspicuously longer and more drooping 
racemes, the habit of growth wholly unusual. In our ordinary form 
the erect culm is always apparently single, bearing solitary axillary 
ears which terminate a usually short leafy-bracted peduncle. This 
peduncle is in fact a lateral branch, bearing a terminal pistillate 
spike corresponding to the staminate panicle on the main stem. In this 
Mexican corn, ore the other hand, the better developed stalks were evi- 
dently branched from several of the axils, the branches often becoming 
three or four feet in length, very leafy, and having at least a rudimen- 
tary ear in the axil of every leaf. Several, sometimes half a dozen, per- 
fect ears were formed upon each branch. The terminal ear was always 
androgynous, staminate at the summit. On the shorter stems the 
branches were reduced to a more or less crowded axillary cluster of ears 
similar to the one received from Professor Duges. The last year's sea- 
son was a long one, and there was no heavy frost in Cambridge until 
near the end of October. The com, however, was at that time still 
very green, and the stalks were finally cut and stored under shelter in 
the hope that the ears would ripen in the stack; but upon very few did 
any of the kernels mature. 

"The natural supposition was that we had here at least the original 
wild state of our cutivated maize. A careful comparison of the two, as 
thorough as the material at hand of the cultivated forms would permit, 
has led me first to doubt the probability of this, and now to consider the 
form in question a distinct species. The differences upon which this con- 
clusion is based are in the habit of growth, the arrangement of the stam- 
inate spikelets, and the nervation of their glumes, the form of the glumes 
of the pistillate flowers, and the ready disarticulation of the ripened ea^. 

*It appears from descriptions, figures, and such specimens as I have 
seen of cultivated maize, that the staminate spikelets are in pairs at the 
joints of the rachis, and their empty glumes 7-9 nerved. In the Mexi- 
can plant there are usually three and sometimes four together, one of 
them short-pedicelled, the others more nearly sessile. The empty glumes 
are 3-5 nerved and bicarinate, the flowering ones more narrow than in 
Zea Mays. The pistillate spikelets are in pairs at the joints of the 
rachis, the internodes gf which are more or less strongly margined and 
cupulate, and finally become hard and shining. The glumes are very 
broad, strongly concave and enfold each other much more than in the 
flowers, of Zea Mays that I have examined, and more than they are rep- 
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Fio. 7. Above, striped Rice pop-corn; M, views of kernels; below, White Rice com ; 
1*4, views of kernels. (Charlotte M. King.) 
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resented in the figures of Nees and Doell. The lower glume becomes 
very hard and rigid, excepting its margins and firmly embraces the lower 
part of the kernel. 




Fio. 8. Above, Red Cob Sweet com; 1-8, rlews of kernel ; below, Hybrid Sweet com ; 
1-4, TlewB of kernel. (Charlotte M. King. ) 

"The ears upon the plants raised in the Botanic Gardens were very 
variable, from scarcely two inches to four inches in length and three- 
fourths of an inch broad, tapering slightly to an acutish apex, and with 
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the kernels in four, eight, ten and sometimes twelve, but most frequently 
in ten rows. A comparison of these shows clearly the structure of the 
ear. When there are only four rows, the ear is flattened and distichous, 
and the opposite pairs of rows are evidently the result of the pairs of 
spikelcts regularly alternating upon the opposite sides of an extremely 
short - jointed and 
flexuous rachis. In 
the eight-rowed ear 
the rachis is four- 
sided instead of two- 
sided, and in the ten- 
rowed it becomes 
five-sided. This lat- 
ter case corresponds 
to the arrangement 
in the terminal ra- 
ceme of the stami- 
nate inflorescence, 
where the spikelets 
are usually in five 
ranks. In the eight- 
rowed ear each joint 
bears two opposite 
pairs of spikelets, alternating with those of the joints immediately above 
and below, and in the twelve-rowed there are three pairs to each joint, 




Fio. 9. YeUow Flint Ck>rn. (Oharlotte. M. King. ) 





^^^C^S) 




I Z. 3 

FiQ, 10. Lefi, Yellow Onssoo corn ; right, Brown Ooszco com. (Oharlotte M. King.) ; 
2 
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alternating in the same way. The kernels are somewhat imbricated in 
the rows, and usually alternating, owing to one of the spikelets in each 
pair being slightly pedicellate. They are small, ovate, somewhat flat- 




FiQ. IL a, Bed Onszco corn ; 1-4, views of kernels ; b, Oallco Ouszco corn; 1-4, views of kernels, 
c, White Spotted Onszco corn ; 1-4, views of kernels. (Charlotte M. King.) 

tened dorsally, and pointed, the lower part constricted by the closely 
embracing glume. In structure they are hard and corneous, with a 
central starchy layer extending from the base nearly to the apex. The 
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ripened ear breaks readily at the joint, so that the eight-rowed ear, for 
example, may be separated into several joints, each bearing two oppo- 
site pairs of kernels." 

This maize has also been cultivated by Professor Bailey, who car- 
ried on some very interesting experiments with hybrids. 

Prof. F. Lamson-Scribner has likewise cultivated the corn and had 
it under observation at Washington, D. C, and Knoxville, Tenn. 

The writer has also had this com under observation here at Ames. 
By giving the plant an early start in the greenhouse a few mature ker- 
nels were developed late in the season. It had all the characters first 
described above by Doctor Watson, and showed no tendency to hybrid- 
ize with the varieties of maize occurring alongside of it. The writer 
has also had under observation the so-called pop-corn of Mexico. The 
seed was kindly furnished me by Mr. Chas. N. Page, of the Iowa Seed 





V Z 

Fig. 12. Mexican pop-oom. Iowa Seed Co. (Charlotte M. King.) 

Company. In their growth the plants resembled our ordinary pop-corn. 
They were, however, taller with larger spaces between the internodes; in 
addition they "suckered" somewhat. It appears to me that these Mexi- 
can pop-corns are distinct from the Zea canina. 

Doctor Harshberger, who is certainly a most careful observer, and 
who carried on some interesting experiments on hybrids, considers our 
maize a hybrid between Euchlaena and Zea canina. 

3. COIX. 

Cbur. L. Gen. PI. No- 704. 1737 (Ed 1.); No. 1043. 1764 (Ed. 6); 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20:14 f4. 

DESCRIPTION. 

Job's Tears. Spikelets unisexual, monoecious, ^icate. Stam- 
inate spikelets in twos or threes at the joints of the rachis, one-half flow- 
ered. Empty glumes slightly unequal, rigid or herbaceous, inclosing 
the hyaline flowering glumes and palea. Stamens 3, pistil none. Pis- 
tillate spikelets, I or 2 at the base of the inflorescence, inclosed or sur- 
rounded by a nearly glabrous capsule-like covering, from the apex of 
which the staminate inflorescence projects; glumes thin-membranaceous 
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or sub-hyaline. Styles very long. Stigmas distinct, with short, papillosc- 
villous hairs. Grain glabrous or oblong, closely embraced within the 
hardened covering inclosing the pistillate spikelets. Tall, leafy and much 




Fro. 18. Coiz Uichryma-jobi L. , Job's tears, —a, A pair of stamlnate spikeleta ; &, 
ovary; e, pistil, with mdimentarj stamens. (Diy. Af^os. U. S. Dept. Agrl. ) 

branched grasses, usually with many pedunculate spikes from the upper 
leaf-sheaths. 

Species 3 or 4; three confined to the East Indies, the fourth is 
widely distributed throughout the tropics of both hemispheres : the Coix 
lachryma jobi cultivated in Iowa. 

4. TRIPS ACUM. 
Trip5acumL,.Syst.2: 1261. 1759 (Ed. 10); Scribner, Bull. U. S. Dept. Agrl. 
Oiv. Agros. 20:13 /i. Endlicher. Gren. PI. 106. Bentham & Hooker. Gen. 
PI. 8: 1113. 
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TRIPSACUM DACTYLOIDES. 



DESCRIPTION. 

Gam A Grass. Spikelets monoecious, in jointed unilateral spikes, 
staminate above, and fertile below. Staminate spikelets in pairs, 
sessile at each triangular joint of the narrow rachis, both alike, two- 
flowered, longer than the 
joints; glumes 4, coriaceous, 
the lower (outer) one-nerved, 
the second boat-shaped, the 
upper with the palets very 
thin and membranaceous, awn- 
less; anthers opening by two 
pores at the apex. Pistillate 
spikelets two-flowered ( the 
lower flower neutral) single 
and deeply imbedded in each 
oblong joint of the cartilagi- 
nous thickened rachis, occupy- 
ing a boat-shaped recess which 
is closed by the polished and 
cartilaginous, ovate outer 
glume, the inner glume much 
thinner and pointed, the up- 
per with the palets very thin 
and scarious, pointless. Styles 
united; stigmas very long 
(purple), hispid. Grain ovoid, 
free. Culms stout and tall, 
solid, from very thick, creep- 
ing rootstalks. Leaves broad 
and flat. Spike axillary and 
terminal, separating spontane- 
ously into joints at maturity. 

.^j . u #^ 1 J ^'^ ^^ Tripvicum daetyloidet L. Oama c 

(Wame trom the Ureek word a. Two jolntsof the plBtlllate portion of thespik*: 
for to rub, perhaps In allusion ^ » pistillate splkelet; c. outer glome of the nme; 
., .«, flowering glome and palea showing the long 
to the polished fertile spike.) exserted stigmas;/, staminate splkelet. 




DISTRIBUTION. 

Iowa. Appanoose County, Decatur County (Fitzpatrick) ; Mus- 
catine (Reppert) ; Decatur County, Van Wert (Hitchcock). 
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North America, New York, Pennsylvania, Connecticut, Mary- 
land (Holm); Glen Lcho, D. C. (Kearney); to Illinois, Iowa. 
Missouri (Eggert) ; St, Louis (Panimel) ; Florida (Jacksonville, Cur- 
tiss; Duval County, Curtiss) ; Arkansas, Texas and Mexico. 

General. Trinidad and Brazil. 

TRIBE II. ANDROrOGONE^. 

Spikelets in spike-like racemes, two at each joint of the articulate 
rachis, one sessile and hermaphrodite, one pedicellate, the latter hermaph- 
rodite, staminate, neuter, or reduced to the pedicel alone; glumes 

\ usually four, the first and 

second empty, larger and 
much firmer in texture than 
the others, the third usually 
empty, with a staminate 
flower in the axil, very 
rarely awned, the fourth or 
flowering glume hyaline, 
usually awned, awn usually 
twisted or geniculate. 

This tri-be contains up- 
wards of 400 species di- 
vided among 29 genera, of 
which Andropogon con- 
tains 190 species. This is 
one of the largest and most 
important because they 
make excellent forage 
plants. Several of these 
Pio. 16. BpikeietBot Andropogon furcatiu, plants are used in medicine. 
Sugar cane (Saccharum) belongs to this tribe. Well known representa- 
tives of this tribe are blue stem {Andropogon provincialis. A, nutans). 
Sorghum, of which there are many varieties, is a well known plant cul- 
tivated in Iowa. 

KET TO THE GENERA OF THE ANDROPOGONEAE. 

Spikelets all alike, perfect (homogamous). 

Axis of racemes coDtiDuous; racemes in somewhat fan-shaped panicles. 

— MISCANTHUS.' 
Axis of racemes articulate; racemes in an elongated, dense panicle. 

Spikelets awned ERIANTHUS. 2. 

Spikelets awnless SACCHARUM. 3. 

Spikelets not all alike, the sessile perfect; the pedicellate staminate, empty or re- 
duced ANDROPOGON. 4. 
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1. MISCANTHUS. 

Miscanthus. Anders. Ofvcra. Vet. Akad. Forh. Stock. 12: 165. 1855. B«n- 
tham & Hooker. Gen. PL 3: 1125 Hackel in Engler & Prantl Nat Pflanz. 
Fam. II. 2:23. Eulalia Trin. in part, Munro. Bentham FI. Hongk. 420 Kunth. 
Eulalia Kunth. End. Gen. PI. 107. Kunth. Gram. 160. pi, gs- Agros. 479. 







Fio. 16. MUoafithua Japonieus Anders. Eulalia.— a, Aapikelet; b, dorsal view of 
the first flame; e, similar view of the second glome. (Dlv. of Agros. U. 8. Dept. of Agrl.) 

DESCRIPTION. 

Eulalia. Spikelets all alike, one-flowered, hermaphrodite, in 
pairs along the continuous branches of a terminal, spreading panicle, 
the rachilla articulated below the empty glumes. Glumes 4, the first 
two membranaceous, nearly equal, empty ; the third less firm in texture, 
empty; the fourth or flowering glume hyaline, more or less bifid at the 
apex and usually awned between the teeth. Palea hyaline, stamens 3. 
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Rather tall, usually showy grasses with the numerous slender racemes 
of the terminal panicle more or less spreading. 

Species 8. South Africa, eastern Asia and Japan. One species, 
Miscanthus Japonicus occasionally cultivated under the name of 
Eulalia Japonica. 

2. ERIANTHUS. 

Erianthus, Michx. Plor. Bor. Am. 1: 54. 1803. Hackel in Engler & 
Prantl Nat. Pflacz. Fam. II. 2:24. /. 14. Endlicher. Gen. PI. 107. Ben- 
tham & Hooker. Gen. PI. 8: 11/6. Scribner. Bull. U. S. Dept Agrl. Div. 
Agros. 20: 19 /. 8. 

DESCRIPTION. 

Plume Grass. Spike- 
lets in pairs, one sessile, the 
other pedicellate, along the 
articulate and readily dis- 
jointed panicle-branches, 
both alike, hermaphrodite. 
^,r^ Glumes 4, the outer ones 
subequal, firm-membrana- 
ceous, the first flattened on 
the back and more or less 
bicarinate and two-toothed 
at the narrowed apex; the 
second somewhat rounded 
on the back, sharply acu- 
minate-pointed, and more or 
less keeled above; the third 
empty and usually Jiyaline, 
awnless; the fourth awned 
and enclosing a hermaphro- 
dite flower. Palea usually 
much shorter than its glume, 
nerveless ; lodicules cune- 
ate, ciliate, or naked. Tall, 
YTi,.vt..Eriana.uscompaeiu,. Nwh! Densely reed-like, perennials, with 

flowered PI ameGrattM. -a. A spikelet: 6. first ff lame; e, |.l,^ cnilrolot^c ^n manv- 
second glume: d, third fflume; e, fourth or flowering ^"^ SpiJceietS m many 

glume: /, lodicules. (dTv. Agros. u. 8 Dept. Agri.1 jointed racemes, which are 
sessile along the main axis, forming an ample terminal and usually 
woolly panicle. 
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Species about i8, chiefly in the warmer regions of both hemis- 
pheres. Southern North America, Central America, Australia, Africa, 
Asia, China and Japan, Europe and Brazil. 

3. SACCHARUM. 
Saccharum. L. Sp. PI. 1: 79. 1762. (ed. 2.). Bentbam & Hooker. Gen. 
PL 8: 1125. Eodlicber Geo. PI. 107. Hackel in Bogler & Prantl. Nat. 
Pflanz. Pam. II. 2: 23. /. 13, Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
20: 18. /. 7. 

DESCRIPTION. 

Sugar Cane. Spilcelets all alike, perfect, awnless, in numerous, 
jointed racemes, forming a much branched terminal panicle. The 




Fio. 18. atuoeharum ojBicinarum L. BxifSKT oane.— a, A portion of a branch of the 
Infloreeoenoe with two splkeleta attached; 6, spikelet; 6^ flower. 

somewhat hardened first and serond glumes empty, equal, awnless, empty 
and hyaline; the fourth or flowering glume awnless, or simply mucron- 
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atc-pointed, hyaline. Tall, erect, perennials, with usually simple culms, 
long leaves, and ample terminal panicles ; the small spikelets surrounded 
by long silky hairs. Allied to Erianthus. 

Species 12, chiefly in the tropics of the Old World; one species culti- 
vated. 

Saccharum officinarum is cultivated in tropical countries, and in 
the southern states along the gulf coast. Occasionally cultivated in 
greenhouses in Iowa. 

4. ANDROPOGON. 

Andropogon. L. Sp. PI. 1045. 1753. Endlicher G«n. PI. 108. 
Bentham & Hooker. Gen. PI. 3: ll33, 1135. Hackel in Engler ik Prantl. 
Nat. Pflanz Fam. II. 2: 26. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
20: 24. /. 13, 

DESCRIPTION. 

Beard Grass. Spikelets in pairs upon each joint of the slender 
rachis, spiked or racemed, one of them pedicell'ed and sterile (stamin- 
ate, pistillate or neutral) often a mere vestige, the other sessile, one- 
flowered and fertile; lower glume the larger, coriaceous and nerved, 
blunt, the second carinate and acute, the two upper hyaline, the flower- 
ing glume awned from the tip. Stamens 1-3. Grain free. Coarse, 
mostly rigid perennials, mostly in sterile or sandy soil; with lateral or 
terminal spikes commonly clustered or digitate; the rachis hairy or 
plumose-bearded, and often the sterile or staminate flowers also, (whence 
the name composed of two Greek words for man and beard, ) 

There are about 200 species, chiefly in warmer parts of North 
America, Asia and temperate Europe. 

North America has 37 species, chiefly in the western states; south- 
ern states about 25; western Texas 14; Canada 4; eastern states 8; 
Rocky Mountains 6. 

Europe has 9 species. 

KEY TO THE SPEK^IES OF ANDROPOGON. 

Inflorescence of spike-like racemes. 

Racemes single A, scoparius.^ 

Kacemes in pairs or more. 

Hairs on pedicels and rachis joints copious, equalling them in length, 

awn straight, 4-10 mm. long or wanting A. Hallii} 

Hairs on rachis joints and pedicels sparse and shorter. 
Spikelets 6-8 mm. long, outer scales mostly smooth. 

—A, provincialU} 
Spikelets 8-10 mm. , outer scales very rough-scabrous. 

— A. Tennesseensis.* 
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Inflorescence paniculate. 

Pedicelled spikelet wanting (in one species) {Chrysopogon), ,, A. nutans ,* 
Pedicelled spikelet present (Sorghum) . 

Perennial from stout rootstocks A. HaUpensis,* 

Annual, cultivated A. Sorghum,'^ 

1. ANDROPOGON SCOPARIUS. 
Andropojron scoparius, Micbx. Fl. Bor, Am. 1: 87. 1803. Watson 
and Coulter. Gray. Man. Bot. 637. 1890. (6th ed) Scribner. Grasses of Tenn. 
Bull. Uuiv. Tenn. Agrl. Exp. Sta. 7: 21. / 6, 1894. Bull. U. S. Dept. 
Agrl. Div. Agros. 7: 19 /. 13 1900. (3 ed.) Beal. Grasses of N. A. 2: 46. 
1896. Nash in Britton and Brown, 111. Fl. 1: 10 1. /. 216, 1896. 

DESCRIPTION. 

Little Blue Stem. A rather slender perennial, one to three feet 
high, more or less paniculate-branched above, the single racemes terminal 
on the culms or branches. Culms somewhat compressed below. Leaf 
sheaths carinate, smooth, scabrous or often pilose; ligule about a line 
long, truncate, leaf blade 
blade 2 to lo inches (4- 
20cm.) long, I to 3 inches 
(2-6 mm.) wide, very 
acute, the mid-vein promi- 
nent below. Spathe i to 2 
inches (2-5cm.) long, nar- 
row and acute, or with 
a short rudimentary blade, 
apex of the peduncle 
smooth or sparingly pilose. 
Racemes partially enclosed 
within the spathe, or more 
often exserted, erect in 
flowering, 6 to 12 jointed, 
the rachis straight or 
usually flexuose; joints 
rather slender, some- 
what thickened above, 
rounded and scabrous on 
the back, flattened on the 
anterior face, pilose on the 
edges from near the mid- 
dle, the hairs increasing 
in length towards the apex, 
about one-half the length 

of the sessile spikelet. Fed- p,o. 20. Andropogov teopaHus.-a, Spikelet: 6. c, 
,V«11»4.» ^»;U«lA«>^<w4i,r.«..j «.« « first and second (?l bin ee; d, third glame ; f, lodloolet; 

icellate spikelet reduced to a ^u. 8. Dept. AgA. Div. Agroe.) 
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short-awned, narrow glume, which usually encloses a smaller one, 
rarely a staminate flower. Pedicel a little shorter than the sessile 
spikclet, flattened and broader above, spreading when dry; pilose 
along the edges, the hairs increasing in length above. Sessile spikelet 
narrow, lanceolate, appressed to the rachis, 3 to 5 lines (6-10 mm.) long; 
first glume rigid, herbacetf-chartaceous, sharply two-keeled with narrow 
strongly inflexed margins, keels scabrous ; second glume about the length 
of the first, lanceolate, acuminate, or short-awned, one-nerved, scabrous 
on the keel and more or less ciliate on the margins; third glume deep 
purple or violet, the infolded margins ciliate on the edge ; fourth a little 
shorter than the third, narrowly oblong, ciliate along the margins, more 
or less deeply bifid at the apex and awned between the acute divisions; 
awn 4 to 9 lines (8-18 mm.) long, with closely twisted basal portion 
(the column) barely exceeding the outer glumes. The grass is com- 
mon throughout the state, especially on gravelly hills and upland prairies. 
Abundant on the loess bluffs along the Miissouri river. A valuable 
forage plant 

DISTRIBUTION. 

Iowa. Plymouth Q)unty (Brown); Cedar Rapids (Pammel); 
Lansing 3161 (Miss King) ; Sioux City 107 (Miss Wakefield) ; Kos- 
suth County 1022, Sioux City, Eagle Grove, Carroll, Des Moines 
705, Cedar Rapids, Dakota City, Turin, De Witt 1461, Carnarvon 
294, South Dakota opposite Hawarden, Iowa, Columbus Junction 
1518 (Pammel); Ledyard 759 (Pammel and Cratty) ; Mt. Pleasant 
864 (Mills) ; Ames, Greenfield, Stewart, Ames (Bessey, Beaxdslee and 
Hitchcock) ; Winterset 266, Des Moines (Carver) ; Ames 911 (Ball) ; 
Mt. Ayr 641 (Beard) ; Creston 1012 (Bettenga) ; Carroll 1019 
(Simon); Wilton (Hitchcock); Belknap 823 (Rankin); Muscatine 
(Reppert) ; Lyon County 48 (Shimek) ; Bartlett 780 (Baldwin); 
Charles City 834 (Anderson) ; Fayette 1086 (Fink) ; Ft. Dodge 
2221 (Pammel and Sokol) ; Myron (Miss King) ; Lyon County 
(Shimek) ; Iowa City (Preston) ; Ames (Hitchcock) ; Iowa City (Miss 
Linder) ; Plymouth and Woodbury Counties (O. F. Brown) ; Cam- 
forth (Pammel); Mason City (Pammel); Steamboat Rock, Pine 
Creek (Miss King) ; Slater (Fawcett) ; State Center (Pammel) ; Mil- 
ford (Shimek) ; Steamboat Rock (Shimek). 

North America, New England south to Florida, Georgia, Alabama 
and Tennessee; northwest to Illinois, Wisconsin, Minnesota, Iowa; south 
to Missouri and Texas (College Sta., Pammel), Colorado (Ft. Col- 
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lins, La Poudrc River, Pammcl and Johnson), in Canada from Ontario 
to Saskatchewan. 

2. ANDROPOGON HALLII. 

Andropogon Haliii, Hack. Sitz. Akad. Wiss. Wien 89: 127. 1884. Wat- 
son and Coulter. Gray. Man. Bot. 633. 1890. (6th ed ) Beal. Grasses of N. 
A. 2: 54. 1896. Nash in Britton and Brown. 111. PI. 1: 101. /. 218. 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 26 / 319. 1899. 



DESCRIPTION. 



Turkey Foot Grass, 
Colorado Sand Grass, 
Hall's Beard Grass. A 
stout, glabrous perennial, 
2 to 7 feet (4-10 dm.) 
or more high, with rather 
long, the lowef 4 to 8 
inches (10-20 cm.), flat 
leaves and stout racemes, 
which are in pairs, or 
in threes, and 2 to 3 
inches (5-8 cm.) long. 
Sessile spikelet about 4 
lines (8 mm.) long, with 
the first glume ciliate along 
the keel and pilose-hairy 
towards the apex. Awn 
shorter than the spikelet, or 
wanting. Dry, sandy soil. 

North Dakota, Montana 
southward to Kansas, 
Texas and New Mexico. 
In western Nebraska and 
westward it is a valuable 
grass for stock. July to 
September. This species is 
not native but has been in- 
troduced near Muscatine. 




Fio. 21. Andropogon HalUL For details, seeflff. 
20. Div. AgrL U. S. Dept. Agrl 



DISTRIBUTION. 

Iowa. Muscatine, 1417 (Barnes and Miller). 
North America. Iowa, Kansas, Nebraska, Montana and New 
Mexica 
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3. ANDROPOGON PROVINCIALIS. 

Andropogon provincialis Lam. Encycl. 1: 376. 1783 Scribner. Grasess 
of Tenn. Bull. Univ. Tenn. Agrl Exp. Sta. 7:22. /. 7. 1891. Bull U S. 
Dept. Agrl. Div. Agros 7:20. /. 14, 1900. (3d ed.) Beal. Grasses of N. A. 2: 
55. 1896. 

Andropogon furcatus Muhl. Watson and Coulter. Gray Man. Bot. 
637. pi. 14. 1890. (6th ed.) Nash in Britton and Brown, 111. Fl. 1: 102. /. 
219. 1896 Sub. var. furcatus Hack. D. C. Mon. Phan. 5: 442. 1889. 

DESCRIPTION. 

Blue Stem. A stout perennial, 2. to 5 feet (5-12 dm.) high 
with rather thick racemes, two to five together, terminal on the 
culm and its branches. Culms smooth, terete, often pruinose below the 
nodes, branched above; branches single (rarely two or four together) 

simple. Sheaths smooth or 
sometimes pilose, those of 
the sterile shoots usually 
compressed-keeled ; ligule 
very short {\ to I 
line) truncate; leaf-blade 8 
inches to 2 feet (2-5 dm.) 
long, 2 to 5 lines (4- 
lomm.) wide, tapering into 
long, setaceous points, mar- 
gins scabrous, and often 
fimbriate near the base. 
Spathes usually about four 
inches long, smooth, acu- 
minate pointed. Racemes 
at length long-exserted, two 
to eight together, closely 
approximate along the 
shortened common rachis, 
appearing digitate, more or 
less spreading, densely flow- 
ered; joints about one-half 
the length of the sessile 
spikekt, usually with a den- 
tate appendage at the im- 
perfectly cup-shaped apex, 

Fio. 22. Andropoganprovineialis Xjoxa. Big Blue u 11 j j m 

Stem -a, A sessile and pedict^llate spikelet; 6, flr&t SOmewhat flattened and CU- 
glnme of the sessile spikelet; c second glume of the j^^g alon? the ed^es the 
same; d, third glume; e, fourth or flowering glume 1. • 1 ir 

which is awned;/, palea;flr, lodicules. longer upper hairs Qnc-half 
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as long as the pedicel. Pedicellate spikelet lanceolate, staminate, with four 
glumes; first glume lanceolate, acuminate or mucronate pointed, ser- 
rulate-scabrous along the scarcely infolded margins, smooth on the back 
or punctate scabrous above, 7-1 1 nerved ; callus naked or shortly pilose; 
second glume a little shorter than the first, lanceolate, acute, 3 to 5 
nerved, the hyaline margins ciliate; third glume equalling the second, 
the fourth somewhat shorter, both 1 to 3-nerved, lanceolate and acute. 
Palea small. Sessile spikelet 3^ to 5^ lines (7-1 imm.) long, narrow- 
lanceolate, acute; first glume coriaceous, very acute or sometimes long 
acuminate-pointed, apex minutely bimucronate, margins strongly in- 
flexed, keels aculeolate scabrous, the back punctate scabrous or smooth 
below, callus barbate, the hairs about one-fourth as long as the glumes; 
second glume equalling the first, lanceolate, boat-shaped, acuminate or 
mucronate, one-nerved, keel scabrous, the narrow infolded and hyaline 
margins ciliate; third glume a little shorter than the second, lanceolate, 
imperfectly 3-nerved, the infolded margins ciliate; fourth glume some- 
what shorter, lanceolate, more or less deeply bifid at apex, the divisions 
acute, ciliate on the margins, 3-nerved near the base, awned ; awn six to 
eight inches long, with the column slightly exserted from the glumes. 
Palea one-half to two-thirds as long as its glume, fimbriate at apex. 
Anthers yellow, one and one-half lines long. Stigmas purple. 

Common throughout the state. A common prairie grass, also 
abundant in the alluvial bottoms of the Missouri river. August to Oc- 
tober. A valuable forage plant originally extensively used for hay. 

DISTRIBUTION. 

Iowa, Slater (Fawcett) ; Steamboat Rock (Miss King) ; Ledges, 
Boone County (Buchanan) ; Plymouth County (Brown) ; Charles 
City (Pammel) ; Lansing 3158 and 301 1, Steamboat Rock 3013, 
Postville 3353, Myron 31 10 (Miss King); Lawler (R. H. Rolfs); 
Pilot Mound 3057 and 3060 ( MacCorkindale and Miss King) ; Chari- 
ton 768 (Mallory) ; Humboldt 645 (Wells) ; Mt. Pleasant 680 
(Dr. Witte) ; Mt. Ayr 636 (Beard) ; Sioux City (Miss Wakefield) ; 
Fayette (Fink) ; Marshalltown (Stewart) ; Ames' (E. R. Wilson, Fair- 
field, Hitchcock, Bessey, Beardslee, Crozier, Ball 118, Pammel 104); 
Turin, Slater, South Dakota opposite Hawarden, Sioux City, Carroll, 
Hawarden, De Witt 1459* Carnar\^on 232, Muscatine (Pammel); 
Emmet County 812 (Pammel and Cratty) ; Ledyard 757 (Pammel 
and Cratty) ; Armstrong 1077 (Cratty) ; Winterset (Carver) ; Tabor 
777 (Baldwin and Pammel) ; Boone County 842 (Steele) ; Charles 
Cit>' 836 (Anderson) ; Belknap 824 (Rankin) ; Dallas 748 and 818 
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(Rhinehart) ; Iowa City (Hitchcock); Appanoose County (Fitzpat- 
rick) ; Mt. Pleasant (Mills); Cedar Rapids (Miss Hall); Dixon 
1017 (Spencer) ; Creston loio (Bettenga) ; Rock Rapids 33, Spirit 
Lake 13, Forest City 22, Hancock County (Shimek) ; Forest City 
709 (Peters); Manchester 1038 (Ball); Carroll 1016 (Simon); 
Myron (Miss King); Muscatine (Reppert) ; Council Bluifs (Miss 
Cavanagh and Dilne) ; Armstrong (Shimek) ; Nora Junction 59 
(Shimek) ; Algona (Watson) ; State Center (Pammel) ; Milford 
(Shimek); Oskaloosa (White). 

North America, Maine south to Florida; west to Kentucky and 
Tennessee and Alabama; Texas (Collins County, Pammel) ; Wiscon- 
sin, La Crosse (Miss Pammel); through Kansas, Iowa, the Dakotas, 
Minnesota and Colorado, Ft. Collins (Pammel and Johnson, Crandall). 

General. Introduced into southern France. 

4. ANDROPOGON TENNESSEENSIS. 

Andropogon Tennesseensis Scribner. U. S Dept. Agrl. Div. Agios. 
16:1. 

Andropogon provincialis var, Tennesseensis Scrib. U.S. Dept. Agrl. 
Div. Agros. 7: 23. Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 
23.1894. 

DESCRIPTION. 

Tennessee Blue Stem. Pedicellate spikelet usually hermaphro- 
dite, 8-10 mm. long, the first glume lanceolate, acuminate, rounded on 
the back, 11-13 nerved, apex acute, sub-aristate or minutely bimucronate, 
scabrous all over the back and especially on the nerves and margins. 
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Second glume 7-9 nerved, 
lanceolate, acute or sub-aris- 
tate, scabrous on the back 
above and ciliate along the 
hyaline, infolded margins 
above. Third glume about 
as long as the outer ones, 
lanceolate, acute, scabrous on 
the back above and fimbri- 
iate-ciliate along the mar- 
gins. Fourth glume shorter 
than the third, apex bifid, 
ciliate on the margins above, 
awned. Awn slender, a lit- 
tle twisted, 2-4 mm. long. 
Palea ^-^ as long as its 
glume. Stamens and pistil 
as in the sessile spikelet. 
Sessile spikelet about 8-10 
mm. long, more than twice 
as long as the pedicels. First 
glume rigid and very rough- 
scabrous all over the back, 
dliate-scabrous along the 
keek above. Second glume 
compressed and strongly 
keeled, long acuminate 
pointed, scabrous on the sides and very rough on the keels, ciliate on 
the narrowly infiexed margins above. Third glume a little scabrous on 
the back above. Racemes as in A. provincialis. Hairs on pedicels and 
joints yellow. Pedicels and outer glumes very rough scabrous. 




Fig. 28. Andrapogon Tennetteen$U. Scribner. 
Tennefleee Blae stem.—o, b, awned and pedicellate 
•pikelets ; /, flowering glnme ; awn at g. 



DISTRIBUTION. 

Iowa. Ames 102, 104 (Pammel, Stewart, Hitchcock) ; Green- 
field (Stewart) ; Dakota City (Pammel) ; Amana 701 (Schadt) : 
Bartlett 780 (Baldwin, Pammel) ; Iowa City, Preston, Lake Edwards, 
Hancock County (Shimek) ; Delaware County, Cameron, Arnold's 
Park (Shimek). 

North America, Tennessee to Iowa, Nebraska and Texas. 
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5. ANDROPOGON NUTANS. 

Andropogon nutans L. Lamson-Scribner. Grasses of Tenn. Ball. 
Univ. Tenn. Agrl. Exp. Sta. 7: 26. /. 12, 1894. 

Andropogon nutans avenaceus (Michz.) Hack. Beal. Grasses of N. Am. 
2:59 1896. Lamson-Scribner. Am. Grasses. Bull. U. S. Dept. Agrl. Div. 
Agros. 7: 21. /. 15, 1900. (3 ed.) 

Chrysopogon avenaceus (Micbz.) Benth. Nash in Britton and Brown, 
111. Fl. N. States and Can. 1: 104. /. 224. 1896. 

Ckrysopofion avenaceus ^&a\\i. Jour. Linn. Soc. 19: 73. 1881. 

Chrysopogon nutans Benth. Watson and Coulter in Gray Man. Bot. 
638. 1890 (6ed.) 

Andropogon avenaceui Viv:\ai, Fl. Bor. Am. 1:58. 1803. 

Sorghum avenaceus Chap. Fl. Southern States. 583. 1860. 

Sorghum nutans A. Gr&y, Man. 617. 1848. . 

DESCRIPTION. 

Indian Grass. Culms simple, 3 to 5 feet C7-12 dm.) high, 
terete, smooth, often bearded at the nodes. Sheaths smooth, e.xtend- 
ing into a rigid ligule 1 to 3 lines (2-6 mm.) long; leaf-blade nar- 
rowly lanceolate, 3 to 8 lines wide, 10 inches to 2 feet (2-5 dm,) 
long, narrowed at the base and tapering into a long, slender apex. 
Panicle 6 to 12 lines (1-2 J cm.) long, lax, or sometimes rather 
densely flowered, nodding at the apex; primary branches solitary, 
straight ascending, repeatedly branching from the base; ultimate 
branches filiform, and a little pilose below the spikelets, straight, or 
somewhat flcxuose. Racemes short, i to 4-jointed, bearing one to four 
spikelets, joints filiform, flcxuose, shorter than the spikelets, ciliate. 
Spikelets 3 to 4 h'nes (6-8 mm.) long, shining, usually pale reddish 
brown (sometimes very dark brown) lanceolate; first glume coriaceous, 
more or less pilose, broadly lanceolate or narrowly oblong, apex trun- 
cate, flat or slightly convex on the back, 5 to 9-nerved, margins subinvo- 
lute; callus short, obtuse, white-barbate; second glume similar in tex- 
ture, narrcwei, fewer nerved and a little longer than the first, obtuse 
or with a depressed triangular apex; third glume as long as the first, 
hyaline, nerveless, obtuse, ciliate on the margins; fourth glume a little 
shorter than the third, ovate-lanceolate, three- nerved, ciliate, apex biden- 
tate or bifid, awned between the divisions. Palea small, fringed at the 
broad apex, sometimes wanting. Pedicel very slender, plumose, 
shorter than the sessile spikelet, to which it is apprcssed. Dry fields, 




i- 24. Bnahy blue stem, (Andropogon ntUaiu) One of the valuable native Iowa graaseR common on the 
edgee of woods, and on prairies. (Charlotte M. King. ) 
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glades and borders of woods, Ontario to South Dakota and Manitoba 
south to Florida, Texas and Arizona. Abundant throughout the state. 
A good forage plant. July to October. Our form is usually referred 
to A, avenaceus, the typical A. nutans having a longer awn and is sap- 
ported on a column distinctly bent at about the middle. Has been found 
in Tennessee and Kentucky. 

DISTRIBUTION. 

Iowa, Steamboat Rock, Pine Creek (Miss King) ; Muscatine, 
12B8 (Reppert and Pammcl) ; Mt. Pleasant, 859 (Mills); Mason 
City (Pammel) ; Slater (Fawcett) ; Kossuth County (Pammel and 
Cratty) ; Ames, 105 (Ball, Bessey, Beardslee, Pammel, Crozier, Sir- 
rine, Hitchcock, Kaufman, Hodson) ; Dakota City, Hawarden, SioiLx 
City, Jewell Junction 1293, Turin, Carroll, Cedar Rapids, De Witt, 
1445 Clinton (Carnarvon, Pammel) ; Marshalltown (Stewart) ; Em- 
met County, 926 (Pammel and Cratty) ; Sioux City (Miss Wakefield) ; 
Wintersct (Carver); Greenfield (Stewart); Armstrong, 1076 
(Cratty); Muscatine (Reppert); Fayette (Fink); Creston (Bet- 
tenga) ; Decatur County (Fitzpatrick) ; Des Moines (Carver) ; John- 
son Count}' 30, Rock Rapids 25, Granite (Shimek) ; Lawler (P. H. 
Rolfs) ; Chariton (Mallory) ; Ft. Dodge, 2238 (Pammel and Sokol) ; 
Mt. Ayr, 635 (Beard); Chariton, 678 (Mallor>'); Kossuth Count>% 
925 (Pammel); Beloit (Shimek); Algona (Watson); Ledges, Boone 
County (Buchanan) ; Milford (Shimek). 

North America, In dry fields or borders of woodlands. Ontario 
to New York and south to Florida; northwest to Kentucky, Tennes- 
see, Arkansas (Rolfs), Missouri (Eggert), Illinois, Iowa, Kansas, the 
Dakotas, Wisconsin (La Crosse, Pammel), and Colorado (Ft. Collins, 
1 741, 893, Pammel and Johnson). 

6. ANDROPOGON HALEPENSIS. 

Andropogon Haltpensis Brot. PI. Lusit 1: 89. 1804. 

Andropogon Halepensis (L.) Brot. Beal. Grasses N. Am. 2: 58. 1896. 
Bull. Bu. Plant. Ind. 11. Scribner. Bull. U. S. Dept. Agrl. Oiv. Agros. 
17: 25./. 321, 1899. 

Andropogon Sorghum HaUpensis Hack el. Scribner. Grasses Tenn. 
Bull. Univ. Tenn. Agr. Exp. Sta. 7; 27. /. 7A 1894 

Sorghum HaUpeme (L.) Pers. Nash in Button and Brown 111. PI. N. 
States and Can. 1: 104. /. 225, 1896. 

Sorghum HaUpense Pers. Syn. 1: 105. 1805. 

Holcus HaUpensis L. Sp. PI. 1047 1753. 
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DESCRIPTION. 

Johnson Grass. A stout perennial, with smooth, erect, simple 
culms, 3 to 5 feet {7-13 dm.) high, and strong creeping root- 
. stocks. Leaves elongated, one-fourth to three-fourths inches wide, 
acute; ligule ciliate, and on the back where the leaf -blade joins the 
sheath there is more or 
less pubescence. Panicle 
open, 6 to 12 inches 
(12-25 en™') longt the 
wiiorkd branches naked 
below, the three to five 
flowered racemes clustered 
towards their extremities. 
Pedicels of the staminate 
(rarely neutral) spikelets 
pilose with stout hairs. 
Sessile spikelet broadly 
lanceolate, acute 2 to 3 
lines (4-6 mm.) long, pale 
green or violet, becoming 
dark or nearly black at 
maturity. Callus small, 
obtuse, shortly and sparse- 
ly barbate. First glume 
coriaceous, sparingly pub- g 
cscent on the flattened 3 
back, 5 to 7-nerved; sec- 
ond glume similar and 
equalling the first, convex 
below, subcarinate above, 
acute, the hyaline in flexed 
margins ciliate; third 
glume a little shorter than 
the outer ones, membra- 
nous, faintly two-nerved 
the infolded margins ciliate; fourth glume broadly oval, obtuse, 
nearly one-hali shorter than the second, two-lobed or bidentate at 
the apcK, dliate, awned. Awn 5 to 8 lines (10-16 mm.) long. Palea 
a little shorter than its glumes, nerveless, ciliate. Introduced and cul- 
tivated in many -of the southern states for hay. In many places it has 
become a dangerous weed, difficult to exterminate. 




Fio. 25. Andrapoffon Halepentis Brot. For detail 
defloriptton, 8«e fig. 20. (Div. of Agroe. U. S. Dept. 
Agrl.) 
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C. R. Ball has given an excellent account of the methods of exter- 
mination, its description and its introduction in the southern states. It 
rarely prevails in Iowa as the plant cannot stand the severe winter cli- 
mate of this state. 



DISTRIBUTION. 

loua. Wild Cat Den. (Reppcrt) ; Ames (Pammel, Stewart, Sir- 
rine). 

North America, In fields and waste places from southern Penn- 
sylvania west to Missouri and Texas; all over the southern states. 

General. Southern Europe, western Asia and Africa. 




Fia. 20. Andropogon Sorghum and some of its varieties. 1, Kaffir corn; 2, Jerusalem corn : 
5, Amber sorghom. (Kansas State Board of Agrl. ) 



7. ANDROPOGON SORGHUM. 

Andropogon Sorghum. Brot. Fl. Lusit. 88. 1804. 

Andropogon Sorghum vat, sativus Hackel. D. C. Mon. Phan. 6: 505. 
1889. 

Andropogon Sorghum var. Durra. Hackel. The True Grasses. 59. 
/. 18, 1890. 

Andropogon vulgare, Pers. Chapman Fl. Southern States. 583. 1883. 

Holcus Sorghum L. Sp. PI. 2: 347. 1753. 

Sorghum vulgare Pers. Syn. 101. ^/. 1. 1805. 
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PiQ 27. Dlitributioa of Tripsacum, A ndropogon nnd Zan. 
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DESCRIPTION. 

Sorghum. Fruit and spikelets usually larger and rounder than 
in A. Halepensis, and rachis not articulate; the van Durra., with more 
condensed panicles and deltoid spikelets. Culms 5 to 12 feet (12-30 
dm.) high, with smooth, broad leaf, erect, rather compact, panicle, 4 to 
8 lines (10-20 cm.) long, 3 to 5 lines (6-10 cm.) wide. Spikelets 
round, ovoid; lodicules red, hairy at the apex. Panicle usually dense, 
ovoid, 7^ inches ( 15 cm.) long. A very variable species. 

The other common names of this grass are Guinea corn, millet, 
Indian millet, Imphee, Chinese sugar cane, Egyptian rice corn. In the 
south it is commonly known as chicken com. 

TRIBE III. OSTERDAMIiE. 



Spikelets solitary or in groups of 2 to 8, each group falling as a 
whole from the continuo\is rachis, usually i -flowered, hermaphrodite, 

or staminate and hermaphrodite in the same 
group; flowering glume less firm in texture 
* than the awned or awnless outer ones, which 
are herbaceous, chartaceous, or coriaceous; 
the first glume is usually larger than the 
second. 

This small tribe numbers about 25 species 
representing nearly half that number of 
genera. Fifteen of the spedes occur in the 
warm temperate regions of North America. 
Of the genera there are Hilaria, Aegopogon, 
Nazia and Osterdamia. Hilaria is not 
uncommon from Colorado to Mexico. One 
species, Osterdamia matrella, is cultivated 

PlO. 28. A groQp of three . , . __ , 

spikelets of Hilaria. under the name of Korean lawn grass. 




1. OSTERDAMIA. 

Osterdamia Neck. Elem. Bot. 3: 218. 1690. Bentham & Hooker Gen. PI. 
8: 1124. Scribner. Bull U. S. Dept. Agrl. Dlv. Agros. 20: 29. / 17. 

Zoysia Willd. Gesell. Nat. Fr. Berlin, n. Schr. 3: 440. Bndlicher 
Gen. PI. 106. Hstckel in Engler & Prantl. Nat. Pflanz. Pam. II. 2: 31. 

Osterdamia matrella Pers. Syn. PI. 1: 73. 
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Spikelets subscssile or shortly pedicellate along the continuous 
rachis of the main axis, i-flowered, hermaphrodite. Empty glumes i, 
strongly compressed, keeled, awnless, coriaceous, inclosing the much 
smaller flowering glume. Stamens 3. Styles distinct; stigmas plumose. 




Fio. 29. Otterdamia matreUa. b, Spikelet with stigmas protruding ; a smaller spikelet ; 
b, seoond glome : 0, i>alea;d, stamens. Dlv. Agros. U. 8. Dept. Agrl. 



Grain included in the slightly indurated outer glume, free. Creeping or 
stoloniferous grasses with rather rigid, often sharp-pointed leaves, and 
slender, terminal spikes. 
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both hemispheres. More abundant in America than in the eastern hemis- 
phere. In South America they constitute an important part of the 
herbs of the Pampas. 

KEY* TO THE SPBdBS OF PASPALUM.. 
Rachis much broader than the spikelets, spikes 3-7. P, memdranaceum.^ 

Rachis narrower than the spikelets, spikes 1-3 P. ciliaiifolium,* 

1. PASPALUM MEMBRANACEUM. 
PaspalummembranaceufH Walt. Fl. Carol. 75. 1788. Scribner Bnll. 
U. 8. Dept. Agrl. Div. Aggros. 17: 30. /. 326. 1899. Nash in Britton and 
Brown. 111. PI. 1: 106. /. 228, 

Paspalutn WalUrianum 
Schultes. Mant. 2: 166. 
1824. Vasey Contr. U. S. 
Nat. Herb. 3: 16. Chap- 
man Fl. S. St. 570. 

description, 

Walter's Paspalum. 
A low creeping, semi- 
aquatic grass, with much 
branched, smooth stems 
i to 2 J feet long; short 
flat leaves, and 2 to 6 
small raceme i to f 
inches long. Spikclets 
ovate, obtuse, about 2 mm. 
long, crowded in 2 rows 
on one side of the broad 
flat rachis which is i to 
i^ lines (2-3 mm.) long. 

DISTRIBUTION. 

North America. Occurs 
in moist or wet grounds 
from New Jersey, Mary- 
land, Tennessee, Illinois, 
Missouri (St. Louis, Pam- 
mel), possibly in south- 
ern Iowa ; south to Texas. 
2 PA PALUM CILIATIFOLIUM. 
Paspalum ciliati folium Michx. Fl. Bor. Am. 1: 44. Nash in Britton and 
Brown. 111. Fl. 1: 107. A 232 1896. Scribner. Grasses of Tenn. Univ. 
Tenn. Agrl. Exp. Sta. 7: 34. f. 22. 1894. 




Fio. 88. Pa^paluftk membra'Mieeuni.—a^ portion 
of raceme; e and «, spikelets. (Div. of Agros. U. 8. 
Dept. of AKrl. ) 
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Paspalum setaceumvBX. ciliati folium V2i%ey. Contr. U. S. Nat. Herb. 
8: 17. 

Pcispaluin setaceum veiT , ciliatifolium (Michx.) Vasey. Beal. Grasses of 
N. A. 2: 91. 1896. P. dasyphyllum Ell. Bot. S. C. & Ga. 1: 105, 1817. 

DESCRIPTION. 

CiLiATE Leaved Paspulum. An erect or ascending perennial, 
usually about 2 feet (5 dm.) high, with long, flat leaves and slender 
often solitary, terminal ana long peduncled axillary racemes. Sheaths 
pubescent with spreading hairs, rarely nearly smooth, the lower usually 




Fio. 88. jBcMpaJum eiliaiiSolum. —a, spikelet; &, c, empty glamee ; «, palea, stamens 

and pistil. 

purplish, the upper ones elongated and somewhat inflated; ligule very 
short; leaf-blade 5 to 12 inches (1024 cm.) long, 3 to 6 lines (6-12 
nun.) wide, usually papillate pilose on both sides and along the narrowly- 
cartilaginous margins, acute, tapering slightly toward the rounded base, 
the upper leaf usually cordate. Racemes terminal and axillary, 2 to 
4 or 6 inches (4-8 or 12 cm.) long, the terminal solitary or with one 
or two approximate below it, and finally exserted on long naked pe- 
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duncles; rachis very narrow, somewhat flexuose and triangular, scabrous. 
Spikelets imperfectly 2 to 4-rowed, crowded or somewhat lax, i line 
(2 mm.) long and nearly as broad, rounded at the apex, smooth, or the 
larger glume minutely hairy near the margins above. Flowering glume 
with a distinct depression on the back near the base. 

Paspalum ciliatifolium is local only in central and eastern Iowa. 
Muscatine Island. 

DISTRIBUTION. 

Iowa. Muscatine 509 (Reppert) ; W. Iowa (Burgess); Ia\%-a 
City (Hitchcock) ; Woodbine (Bessey) ; Johnson County (Macbride). 

North America. In dry soil of New Jersey, Pennsylvania, Mary- 
land, Wisconsin (La Crosse, Pammel) ; Iowa, Missouri (St. Louis, Eg- 
gert) ; Kansas, near McDonalds Station, Florida (Baker), Alabama, 
Texas and Tennessee (Carroll County (Eggert). 

ERIOCHLOA. 
Eriochioa. H. B. K. Nov. Gen. et. Sp. PI 1: 94. 1815. 

Spikelets i -flowered, her- 
maphrodite, rachilla articu- 
lated below the empty 
glumes, where it is expanded 
into a distinct, ring-like cal- 
lus. Empty glumes 2, nearly 
equal, membranaceous, more 
or less acuminate-pointed the 
third or flowering glume 
slightly indurated, mucro- 
nate, or short awn-pointed; 
shorter than its glume. Sta- 
mens 3. Styles distinct; 
stigmas plumose. Caryopsis 
included within the har- 
dened fruiting glume, free. 
Annual (?) or perennial 
grasses, with usually thin flat 
leaves and terminal panicles, 
composed of numerous, some- 
what one-sided racemes. 

Species 5 to 6, in the sub- 
tropical or warmer temper- 

F'O. 84. Erioehloa mollU 1. Splkelet, f. Fourth ate regions of both hemis- 
glume. 5. Palea and pistil. A. Third glame with 
stamlnate flower. (Div. Agroe. U. S. Dept. Agrl. pheres. 
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2. PANICUM. 

Panicum L. Sp. PI. 55. 1753. Endlicher. Gen. PI. 83. Bentham & 
Hooker. Gen. PI. 3: 1100. Hackelin Engler& Prantl. Nat. Pflanz. Fam. 
II. 2: 35. /. 26'27'28. Scribner Bull. U. S. Dept Agrl. 20: 37. Vasey. Contr, 
U. S. Nat. Herb, 3: 22. Thalasium Spreng. Syst. Cur. Post. 22: 30. Pani- 
cum as here defined includes Digitaria. Scop. Fl. Carn. 1: 52. 1772. (ed. 2.) 
which equals Syntherisma, Walt. Fl. Car. 76. 1788. and Eckinockloa. 
Beauv. Agrost. 53: pL 11. /. 77. Eleichb. Ic. Fl. Germ. PI. 39. 

Spikelets jointed upon the pedicels, ovate, panicled, racemed, or 
sometimes spiked, not involucrate, with one perfect and sometimes a 
second lower rudimentary or staminate flower. Glumes 4, but the 
lower one usually short or minute (rarely wanting), and the 
third empty or sterile, membranaceo-herbaceous. Upper flower perfect, 
closed, coriaceous or cartilaginous, usually flattish, parallel with the 
plumes, awnless, enclosing the free and grooveless grain. Stamens 3. 
Stigmas plumose, usually purple. (An ancient Latin name of the 
Italian Millet, Panicum, now Setaria Italica of uncertain origin and 
meaning. ) 

There are about 300 species of Panicum found in the tropical and 
subtropical regions of both hemispheres. A comparatively small number 
occurring in temperate regions. Bentham & Hooker give the number 
of species between 250 and 280 but the number has considerably increased 
since the publication of their Genera Plantarum. The Hackel estimate 
of 300 is probably a conservative one. "Of the 60 species in Australia 
several are common to Africa, Asia and America. 

KEY TO THE SFEOIES OF PANIOUM. 

I. i^ikelets in one-sided racemes: 

' 1 . Racemes scattered ( Bchinochloa) . 

A. Sheaths glabrous. 

a. Spikelets awned P, Crust[alli.^ 

b. Spikelets awnless P, Crus-galli var muticum,* 

B. Sheaths, at least the lower ones, papillose hirsute/*. Watteri.* 
2. Racemes slender, digitate or whorled, sometimes in pairs. (Syn- 

therisma.) 

A. Rachis of the racemes with the angles wingless. P. filiforme^ 

B. Rachis of the raceme with the lateral angles broadly winged. 

a . Sheaths and leaves smooth and glabrous .../*. glabrum . * 

b. Sheaths and leaves papillose hirsute P. sanguitiale,* 

II. Spikelets in a true panicle. (Eupanicum.) 

1. Basal and culm leaves similar, usually elongated. 

A. Culms branched (at least ai matur'ty) , no scaly root-stocks, 
a. Sheaths very pubescent. 

aa. Spikelets lanceolate, 3 mm. long or less. 

t Annual, pedicels usually from two to three times 
the length of spikelets. 
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•'ani^C^'r. *a«»5,,TTft\t 



Pomtxim ca^iVlOLve. 



Pio. 85. Dlfltribatlon of Paspalum and some PanicumM', fbased on obseryailOBS ; ( 

mens in herbarium. 
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Culms stout, panicle braaches numerous, repeat- 
edly dividing and bearing numerous spikelets, 

2-2.5 mm. long ' P. capillare^ 

Culms slender, panicle branches few, but little 
divided, bearing comparatively few spikelets, 

1.5-2 mm.long P. minimum} 

ft Perennial, pedicels usually many times longer 

than spikelets P, cognatumy 

bb . Spikelets ovate ,5mm. long P, miliaceutn . '" 

b . Sheaths glabrous P. proliferum,^^ 

B. Culms simple, from stout scaly root-stocks P. virgatum.^'^ 

\. Basal and culm leaves dissimilar, the former generally much 
shorter and broader, rosulate tufts of leaves commonly 
present in the f^ll, spikelets oval, obovate or globose, 
obtuse except in P, depauperatum . 

A. Leaves linear, elongated, narrowed toward the base, erect, the 

broader basal leaves rarely evident; panicles small, few- 
flowered . 

a. Spikelets 3.5 mm. long, beaked, glabrous. P, depauperatum.^^ 

b. Spikelets 3-3 25 mm. long, obtuse, glabrous or with a few 

scattered long hairs P, periongum.^* 

c. Spikelets 2 2.5 mm. long, obtuse, pubescent. 

— P. linearifolium . " 

B. Leaves narrowly to broadly lanceolate, rounded or claspicg at 

the base, usually spreading. 

a. Panicle strict, narrow, the branches appressed. • 

—P. xanthophysum}* 

b. Panicle ovate, open, the branches spreading. 

t Leaf blades 2-4 cm. broad, cordate and clasping at the base. 

* Leaves glabrous or with scattered hairs, ciliate 

sheaths glabrous, ciliate nodes glabrous or 

the lower barbed P, macrocarpon." 

** Leaves and sheaths usually finely pubescent, 

nodes densely barbed P, latifolium " 

tt Leaf blades less than 2 cm. broad, not cordate clasping. 
a. Spikelets over 3 mm. long. 

Leaves pubescent on both surfaces. 

Leaves erect, rigid, thick, 3 4 mm. wide; spike- 
lets 2 5 mm. long P. Wilcoxianum " 

Leaves mostly spreading, not thick, 5-10 mm. 
wide, spikelets 3-3.5 mm. wide. 
^ ~P Leibergii.^ 

Leaves glabrous or pubescent beneath 

• —P. Scribnerianum.'^ 

' aa. Spikelets 2 mm . long P. AUanticumV 

aaa, Spikelets about 1.5 mm. long. 

Leaves thin, weak, papillate hairy beneath, spike- 
lets pubescent P. lanuginosum}* 

Leaves firm, densely pubescent beneath, spike- 
lets pilose P- unciphyllum,-^ 

4 
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1. PANICUM CRUS-GALLI. 

Panicum Crus-gaUi L. Sp. PI. 26. 1753. Watson and Coulter in 
Gray. Man. 633. 1890. (6th ed). Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agr. Exp. Sta. 7: 39. /. 39. 1894 Bull. U. S. Dept. Agr. Div. 
Agros. 7: 70./. 6-/. 1900. (3 ed). Scribner and Merrill. Rhodora 3: 93. 
Beal. Grasses of N. Am. 2: 119. 1896. Vasey. Contr. U. S. Nat. Herb. 8: 
37. Nash in Brilton and Brown, 111. Fl. 1. 113. /. 243 1896. 

Opiismenus Crus-^alli Kunth. Gram. 1: 44. 



UESCRIPTIOX. 
B.ARNYARD GrASS. A 

coarse, ascending or erect, 
leafy annual i to 6 feet 
(3- 1 8dm.) high, with more 
or* less dense panicles of 
numerous erect or spreading 
spikes 2 to 5 inches (5-12 
cm.) long. Spikelets I to 
1^ lines (2-3 nmi.) long, 
densely and irregularly 
crowded in three or four 
rows along one side of the 
axis; first glume one-fourth 
to one-half as long as the 
third, pubescent or muri- 
cate-hispid along the nerves, 
the second awnless or short 
awned, the third awnless or 
with a long rigid awn. Al- 
most evcrnvhcre in the 
United States in barnyards, 
waste ground and river 
banks. Flowers all summer. 
Panicum Crus-(/aUi.-a, gpikeiet Barnyard grass^ IS common 

showing first and third glumes; rf. ovary, PtiKmPs throughout the State; indige- 
and palea. (D.y. of AgroH. U. 8. Lept. of Agrl. ) 

nous. 




Fig. 36. 



DISTRIBUTION. 



loicfi. Woodbury County (Brown) ; Milford (Skiff) ; De Witt, 
1457 and 1448 Jefferson, 886 Ledyard, Dakota City, Clinton, Carnar- 



GRASSES OF IOWA. 51 

von, 2263 Wilton Junction, Des Moines, 3204 Boone, Slater, Eagle 
Grove, Missouri Valley, South Dakota opposite Hawardcn (Pammcl) ; 
Hamilton to Hancock County (Preston); Des Moines County 
(Bartsch); 1353 Muscatine, Wheatland, 1020 and 1006 Manchester, 
19 Mt. Pleasant (Ball) ; 3154 Steamboat Rock, 3143 Lansing, 3138 
Mason City, 3351 Postville (Miss King) ; Winterset, Jewell Junction, 
Cedar Falls (Carver); 1132, Alden (Stevens); 3049, Pilot Mound 
(Miss King and MacCorkindale) ; Harcourt (Danielson); 2248, 
Quarry (Faurot); West Union, 1436 (Whitmore) ; Kossuth County, 
791 (Pammel and Cratty) ; Amana, 704 (Schadt) ; 758, Dixon (Sny- 
der) ; 682, Mt. Pleasant (Witte) ; 694, Glenwood (Jackson) ; 865, 
Emmet County (Pammel and Cratty) ; Birmingham, 845, 849 Liberty- 
ville (Baldwin); Benton County (Miss Sirrine) ; Sioux City (Miss 
Wakefieia) ; Taylor County (Pool) ; Marshalltown (C. H. Eckles) ; 
Fayette (Fink); Lawlcr, Keokuk (P. H. Rolfs); Van Cleve (War- 
den) ; Iowa City (Hitchcock) ; Jewell Junction (J. A. Rolfs) ; Manly 
(Williams); Ames (Hitchcock, Beardslee, 146 Ball, Bessey, Fair- 
field, Kaufman, Ketterer, Crozier, F. Rolfs, Gossard and Rich) ; New- 
ton (Misses Cavanagh and Dilne) ; Arnold's Park, Mason City, 
Jackson County, Beloit, Rock Rapids (Shimek) ; Twin Lake Township, 
Calhoun County (Preston); Decatur County (Fitzpatrick) ; Cedar 
Falls (Carver) ; Keystone (Koch); Iowa City (Shimek); Armstrong, 
1071 (Cratty) ; Greenfield, Osceola (Stewart) ; Mt. Pleasant (Mills) ; 
Cedar Rapids (Miss Hall); Bclmond (Clark); Algona (Watson); 
Nevada (Pammel); Traer (Provan) ; Slater (Fawcett and Tener) ; 
Eagle Grove (J. H. Buchanan) ; Pittsburg (Shimek) ; Oskaloosa 
(White). 

North America, Maine, New Jersey (Deans Halsted), to Flor- 
ida; west to Georgia, Alabama; Texas, north to Tennessee, Missouri, 
Wisconsin, (La Crosse Miss Pammel), Illinois, Nebraska, Kansas, to the 
Rocky Mountain region, Mexico; Guadalajara, and Pacific Coast; 
Nova Scotia to New Brunswick. 

General. Common in Great Britain, on the continent of Europe in 
Germany, Denmark, France, to Asia, Africa, Australia, Mexico and 
South America. 
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2. PANICUM CRUS-GALLI VAR. MUTICUM. 

Panicum crusgaUi L. var. muticum Vasey, Contr. U. S. Nat. Herb. 
8: 37. 1892. 




Fig. 87. Panicum CrungallivnT. muticum — 
a, splkelet: 6. the same displsjei showing gl a mes 
and pa ea. (Charlotte M. King. ) 



DESCRIPTION. 

AwNLEss Barnyard 

Grass. An annual with 
culms 2 to 3 feet {6-9 dm.) 
high. Frequently branched 
at the base, sheaths smooth; 
leaves lightly hispid on both 
the upper and lower sur- 
faces. Panicle dense, con- 
sisting of from 10 to 20 
ascending branches. Spikelets 
ovate, greenish or purple, 
densely crowded. Glumes 
hispid without awns. 

DISTRIBUTION. 

Iowa. Iowa City, Ames 
(Hitchcock) ; Hawarden 
(Pammel) ; Iowa City 
(M-acbride). 

North America. About 
the same range as the species, 
from the Atlantic states 
along the Gulf coast, Great 
Lakes, but more common 
westward, Colorado, New 
Mexico, Utah and Arizona. 



3. PANICUM WALTERI. 

Panicum U^aiierl Pursh. PI. Am. Sept. 71. 26. Nash in Britten and 
Brown. 111. PI. 1: 113./. 2^4. 1896. Scribner and Merrill. Rhodora 8: 
127. Panicum CruigaUi var hisHdum Terr. Fl. N. Y. 2: 424. 1843. 
Watson and Coulter. Gray. Man. Bot. 734. 1890. (6ed.) P. hispidum Mubl. 
Gram. 107. 1817. Beal. Grasses of N. A. 2: 119. 1896. Panicum hirtellum 
Walt. Fl. Car. 72: 1788. 
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description. 

Salt Marsh Cock- 
spur Grass. Culms 3 
to 6 feet (9-18 dm.) 
tall, robust, smooth. 
The lower sheaths 
usually papillose-hispid, 
smooth beneath 01 scab- 
rous above. Panicles 
ample, 6-18 inches long, 
consisting of numerous 
ascending and spread- 
ing branches; spikelets 
ovate-lanceolate crowd- 
ed in 2-4 rows on a 
hispid rachis. Green- 
ish or brownish. Sec- 
ond and third glume 
scabrous and hispid, 
tipped with upwardly 
barbed awns. Fourth 
glume ovate-lanceolate, 
acuminate. 

The Panicum Crus- 
galli is considered var- 
iable, but in none of its 
forms does it seem to 
approach the Panicum Walten of Pursh, and the latter may be regarded 
as a good species ias Nash has done in Britton & Brown, 111. Fl. i : 113. 
/. 244. 

DISTRIBUTION'. 

Iowa. West Union (Whitmorc) ; Columbus Junction, 1 5 12 
(Pammel) ; Cedar Rapids (HitchccKJc); Armstrong (Cratty) ; 
Marshal Itown (Pammel); Iowa City (Hitchcock). 

North America, Illinois (Indian Lake; Pammel), Ohio (Morr), 
Wisconsin (Parry). Also occurs in eastern and southern states, as far 
west as Texas. 



Fia. 88. Panicum Walteri.^a, splkelet: b, floweriiig 
glome. (Charlotte M. King. ) 



4. PANICUM FILIFORMK. 

Patticum Jiiiforme L. Sp . PI. 57. 1753. Watson and Coulter, Gray 
Man. Bot. 630. 1890. (6ed ). Scribaer. Grasses of Tenn. Bull. Upiv. 
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Tenn. Afi^r. Ezp. Sta. 7: 39. /. 28. 1894. Scribner and Merrill, Rhodora, 
3: 96. Beal. Grasses of N. A. 2: 109. 1896. 

I\ispalumf Hi forme ^^, Prodr. 22. 1788. 

Syni^erisma vtilosq Vf Bit. PI. Car. 77. 1788. 

SyntkerismaJHUormis Nash. Bull. Torr. Bot. Club. 22: 420. 1895. 

SyniheristMfiUformis (L) Nash. Nash in Britton and Brown. 111. Fl. 
1: 111. f.242. 1896. 

Digitaria HUfarmis Muhl. Gram. 131. 1817. 



DESCRIPTION. 

Slender Crab Grass. A 
slender annual rfsembling 
crab grass somewhat in habit, 
but branching only near the 
base, less leafy, leaves usually 
erect, racemes less spreading 
and more slender, the axis 
being nearly filiform. Dis- 
tinguished from P. glabrum 
at once by its more slender 
culms, pubescent or nearly 
hirsute lower leaf-sheaths, 
and more slender and less 
spreading racemes. The spike- 
lets are also smaller, scarcely 
exceeding J lines (ij mm.) in 
length. In this species the 
first glume is usually wholly 
wanting. Dry sandy soil. July 
to September. 

Panicum fil'tforme occurs 
chiefly in southeastern Iowa. 
Has been found on the sandy 
bluffs along Pine Creek, 
Muscatine County. It has 

Fxo. 89. Panicum filiforme,-^, Bplkelets on been found OnCC in StorV 
rmahii; b, e, d. e, pArta of flowen dlaplajed. ^ 
(CharlotU M. King.) COUnty. 

DISTRIBUTION. 

Iowa. Wild Cat Den (Pammcl); Muscatine (Reppert) ; Ames 
(Hitchcock). 
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North America, Common. Dr}', sandy soil. Massachusetts to New 
Jersey, south to Florida (Simpson) ; west to Texas (College Station, 
Pammel), North Carolina (Vasey), Mexico (Palmer, 502), Missouri 
(St. Louis, Eggert; Jefferson, Eggert) ; Nebraska, Iowa and Michigan. 

5. PANICUM GLABRUM. 

Panicum g/adrum Geiudin. Agrost. 1: 22. 1811. Watson and Coul- 
ter. Gray Man. Bot. 630. 1890. (6ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agr. Ezp. Sta. 7: 39. /. 27, 1894. Scribner and Merrill Kho- 
dora. 8: 1002. Vasey Contr. U. S. Nat. Herb. 8: 24. 

PUnicum lineare Krock. P. Sil. 1: 95. 1787. Beal. Grasses of N. 
Am. 2: 110. 1896. 

P^nicum humifusum (Pers.) Kunth. Rev. Gram. 1: 33. 1835. Scrib- 
ner. Am. Grasses. Bull. U. S. Dept. Agr. Div. Agros. 7: 43. /. 37. 
1900. (3 ed.) 

Syntheristna linearis, Nash Bull. Terr. Bot. Club. 22: 420. 1895. 

Syniherisma linearis (Krock) Nash in Britten and Brown. 111. Fl. 1: 
HI. f. 241, 1896. 

Synlkerisma serolinaWaM, Fl. Car. 76. 1788. 

Synlherismi glabra, Schrad. Fl. Germ. 1: 163. 1806. 

PaspalumambiguumD, C. Fl. Gall. 123. 1806. 

Digitaria humifusa Pers. Syn. 1: 85. 1805. 

DESCRIPTION. 

Smooth Crab Grass. An annual 6 inches to 2 feet (iJ-6 dm.) 
high, closely resembling P. sanguinale in habit, but smooth throughout, 
•excepting a few hairs at the throat of the sheaths. Spikclcts two to 
seven, the spikelets are smaller, about i line (2 mm.) in length. First 
glume very minute or obsolete; second and third glumes nearly equal 
in length, or the second a little shorter than the fourth, pubescent of the 
back. 

Smooth crab grass is common in eastern and central Iowa, especially 
in the flood plai>ns of streams. It is also becoming common in lawns 
where it is a most troublesome weed. 

distribution. 

Iowa, Steamboat Rock, 3173 (Miss King); 37,724, Manchester 
(Ball); Greenfield (Stewart); Grand Junction (Thompson); Ames 
(Hitchcock, Beardslee) ; 2226 Ft. Dodge, 2252 Wilton Junction, 
Hawarden, Eagle Grove Sioux City Ledges, Boone County, 109 Da- 
kota Cityy Clinton, Carnarvon, Turin, Carroll, 984 Des Moines, 
Marshalltown, Eagle Grove (Pammel) ; 783, Armstrong (Pammel and 
Cratty) ; Iowa City (Hitchcock); Keystone (Koch); 168, I^edges 
(Pammel and Ball); Fayette (Fink); Hampton (Hirshman) ; In- 
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Fio. 40. Ciab grass {Panicum ganyuiitule), to the left ; common in cultivated fields. To 
the right, Panicum ylubrum, common in flood plains of rivers, and becoming common in 
lawn>, a, Un t vi ith ^healh ; b, spilielet ; c, d, scales, stamens and pistil. ' (Charlotte M. King.) 
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dianola (Carver) ; Des Moines (Wallace) ; Newton (Misses Cava- 
nagh and Dilne) ; Hamilton to Hancock County (Preston) ; Mason 
City (Pammel). 

North America. From Nova Scotia to Ontario; New England 
south to Florida, New York (Penn Yan, Sart we 11, Washington 
County, Parrj- ) ; Missouri, Kansas, Nebraska, Iowa, Minnesota, Wis- 
consin, Michigan, Ohio (Columbus, Sullivant). 

General, British Islands, Germany, France and eastward, gen- 
erally in temperate and tropical regions. 

6. PANICUM SANGUINALE. 

Panicutn sanguinaU L. Sp. PI. 57. 1753. Watson and Coulter. Gray. 
Man. Bot. 630. 1890. (6ed.). Scribner. Grasses of Tenn. Bull. Univ. fenn. 
Agr. Exp. Sta. 7: 38. /. 26, 1894. Bull. U. S. Dept. Agr. Div. Agros. 
17: 43. /. 339. 1899. Scribner and Merrill. Rhodora 3: 99. Vasey. Contr. 
U. S. Nat. Herb. 3: 25. Beal. Grasses of N. A. 2: 110. 1^96. 

Syntherisma sanguinalis (L.) Nash in Britlon and Brown. Ill Fl. 1: 
111../. 240. 1896. Nash. Bull. Terr. Bot. Club. 22: 420. 1895. 

Syntherisma praecox Walt. Fl. Car. 76. 1788. 

Digitaria sanguinalis Scop. Fl. Cam. 1: 52. 1772. (2ed.) 

Paspalum sanguinale Lam. Tabl. Encycl. 1: 176. 1791. 

DESCRIPTION. 

Crab Grass or Finger Grass. A much-branched, leafy annual, 
more or less decumbent at the base, and often rooting at the lower 
joints. Culms smooth, i to 3 or 4 feet {\ to 8 or 10 dm.) long, 
ascending; nodes smooth or sometimes bearded with deflexed hairs. 
Sheaths loose, smooth or pilose hairy, usually ciliate on the margins; 
ligule membranaceous, about i line (2 mm.) long; leaf-blade flaccid, 2 
to 5 inches (4-10 cm.) long, 2 to 4 lines (4-8 mm.) wide, flat, acute, 
scabrous, sometimes sparingly pilose, and with the sheaths sometimes 
purple tinged. Racemes four to ten, digitate or subfasdculate at the 
apex of the culm, 3 to 5 inches (6-10 cm.) long, usually spreading. Spike- 
lets about \\ lines (3 mm.) long, lanceolate, acute, in pairs, one nearly 
sessile, the other distinctly pedicellate; first glume very minute, the sec- 
ond one-half to two-thirds as long as the spikelet, usually ciliate on the 
margins and three-nerved; the third a little longer than the fourth, five- 
nerved, and usually silky-villous along the marginal nerves; fourth 
glume smooth, very acute. A wttA in cultivated fields and lawns. June 
to September. 

Crab grass is widely naturalized. It now occurs in all parts of 
the state. It is a troublesome -weed in cultivated fields. 
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. DISTRIBUTION. 

Iowa, Ames (Zmunt, Hitchcock, C. A. Wilson, Beardslec, Fair- 
field, Ketterer, Kaufman, Reynolds, 163 Ball, Rich and Gossafd) ; Mt. 
Pleosant, 1002 (Witte) ; Decatur County, Van Buren County (Fitz- 
patrick) ; Belknap, 820 (Rankin) ; Glenwood, 996 (Jackson) ; De- 
corah, 3188 (Jacobson) ; Lansing, 3160, 3042 Steamboat Rock (Miss 
King) ; Manchester, 713 (Ball) ; Chariton, 1000 (Mallory) ; Mt. Ayr, 
637 (Beard) ; Amana, 700 (Schadt) ; Dixon, 726 (Snyder) ; Creston, 
794 (Bettenga) ; Montrose, 805 (Osborn) ; Waukon, 813 (Beeman) ; 
Des Moines, Ledges (Boone County), Clinton, Ames, Council Bluffs, 
Des Moines, 650, 1456 De Witt (Pammel) ; Dysart (Miss Sirrine) ; 
Marshalltown (Stewart) ; Keokuk (Rolfs) ; Boone (Carver) ; Van 
Clcve (Warden) ; Cedar Rapids (Mi'ss Hall) ; LeClaire (Rolfs) ; Arm- 
• strong 1050 (Cratty) ; Hamilton to Hancock County (Presfon). 

North America. From New England, New Jersey (Milltown, 
Halsted, 98), Connecticut (Glastonbury, Francis Wilson, 1247), Mary- 
land (Crisfield, Holm), North Carolina (Dun's Mt., Small), Ken- 
tucky (Harlan County, Kearney), Ohio ( Pickerlngton, Horr), south to 
Florida, west to Teaxs (Calvert, Pammel), and Mexico; Rocky Moun- 
tain region, Kansas, Nebraska, the Dakotas, Minnesota, Iowa, Wis- 
consin (LaCrossc, Pammel), Illinois (Indian Lake, Pammel), Mis- 
souri (St. Louis, Pammel), (St. Louis, Eggert), (Jefferson Barracks, 
Pammel), Colorado (Denver, Pammel, Johnson and Lumrfiis, 899). 

General. British Islands, across the continent, in temperate and 
subtropical countries. 

7. PANICUM CAPILLARE. 

Panicutn capillareh, Sp. PI. 58. 1753. Watson and Coulter in Gray. 
Man.ofBoti 630. 1890. (6 ed.). Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agr. Exp. Sta. 7: 43. /. J7. 1894. Bull. U. S. Dept. Agr. Div. 
Agros. 17: 54. f,350. 1896. Scribner and Merrill. Rhodora 3: 105. Vasey. 
Contr. U. S. Nat. Herb. 8: 33. Beal. Grasses of N. A. 2: 129. 1896. 
Nash in Britton and Brown. 111. Fl. 1: 123. /. 274. 1896. 

DESCRIPTION. 

Old Witch Grass, Tumble Grass. An annual with usually 
coarse, branching stems, i to 3 feet (2-6 dm.) long, with ver>' hairj^ 
leaf-sheaths and capillary, widely spreading panicles, terminal on the 
culm or its branches. Culm geniculate an<l branching near the base, 
rarely simple, generally pilose or pubescent below the bearded nodes. 
Sheaths pilose to densely hirsute, with spreading hairs; ligule very short, 
densely ciliate; leaf-blade flat, lanceolate or linear, acute, usually thinly 
Kairy on both sides, margins scabrous and ciliate near the base. The 
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hairs throughout spring from small papillae, those on the leaf-blade |>eing 
confined chiefly to the principal nerves. Panicle diflFuse, 3 to 12 inches 
(6-24 cm.) long, the branches solitary, in pairs, or rarely whorled, the 
ultimate branches and pedicels strongly hispid. Spikelets i line (2 mm.) 




ria.4i. 



Banieum oaptUiare. — a, &, 
leU ; d, tf, flowering glome . 



and e, tpike. 



long, ovate, acute, or abruptly acuminate-pointed, smooth; first glume 
clasping the base of the spikelet, obtuse or acute, one to three-nerved, 
about one-third the length of the five to seven-nerved and nearly equal 
second and third glumes, the acute tips of these are sometimes minutely 
pubescent; floovering glume smooth and shining, elliptical, obtuse, or 
subacute, a little shorter than the larger outer glumes. Variable. July 
to October. 
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Old witch grass is common throughout the state, frequently as a 
weed. It is variable. The forms occurring in cultivated fields arc stout 
and hispid. When occurring in moist meadows and old lake beds it has 
slender and somewhat capillary branches. 

DISTRIBUTION. 

Iowa, PI>'Tnouth County, Woodbury County (Brown); Mont- 
rose, 766 (Osborn) ; Harcourt (Daniclson); Muscatine, 508 (Rep- 
pert); Fayette (Fink); Dallas Center, 815 (Rhinehart) ; Decatur 
County (Fitzpatrick) ; Wild Cat Den, 1301 (Pammel and Reppert) ; 
Belknap (Rankin); Keokuk (P. H. Rolfs); Alden, 1127 (Stevens); 
Manchester, 720 (Ball) ; Garwin (Crawford) ; Greenfield (Stewart) ; 
1104, Winterset, Gilbert, Jewell Junction (Carver); Charles City 
(Anderson); Emmet County, 850 (Pammel and Cratt>0 ; 3155 and 
3051 Steamboat Rock, 3004 and 3141 Lansing (Miss King) ; West 
Union (Whitmore) ; 3229 Boone, Dakota City, 1081 Marshalltown, 
P2agle Grove, 767 Ledyard, Turin Carroll, Clinton, Logan, 874 
Elmore, South Dakota, opposite Hawarden, Cedar Rapids, Ledges, 
Boone County, 290 Sioux City, Carnavon (Pammel) ; Ames (Sir- 
rine, Zmunt, Hitchcock, Kaufman, Ball, Pammel, Bessey, 691 Wad- 
leigh), 120 Ball; Fairfield (Miss Wood, Ketterer, Reynolds); Ma- 
quoketa (Goodcnow) ; 19 Granite, Spirit Lake (Shimek) ; Creston 
(Bettenga) ; 739, Dixon (Snyder) ; Mt. Ayr, 648 (Beard) ; 998, Glen- 
wood (Jackson) ; Sioux City (Wakefield) ; Lawler (P. H. Rolfs) ; Mt. 
Pleasant, 681 (Witte) ; Marshalltown (R. B. Eckles) ; Jewell Junc- 
tion (J. A. Rolfs); Council Hluffs (Misses Cavanagh and Dilne) ; 
Spirit Lake (Shimek); Hamilton to Hancock County (Preston); Al- 
gona (Watson) ; Traer (Provan) ; Ixdges (Buchanan) ; Slater (Faw- 
cett and Tener) ; Oskaloosa (White). 

North Americiu From Maine, Connecticut (Hartford^ Wilson), 
New Jersey (Halsted, 96), south to Florida; west to Texas, Arkansas 
and Alabama. Wisconsin (LaCrosse, L. H. Pammel, Dora Pammel and 
C. ^L King), Indiana (Pammel), Illinois (Chicago, Pammel, Eg- 
gert), Minnesota (Sandberg), Missouri (Mcramec, Pammel). 

Europe, Introduced in southern Europe and Russia. 

8. PANICUM MINIMUM. 

Panicum minifnum Scrib. and Mtrr. Cir. U. S. Dept. Agr. Div. Agros. 
27: 4. 1900. 

/'afffVMiMfifiVfffifMfff Scrib. and Merr. Rhodora 3: 1C5. 1905. 

Panicum capUlare minimum Engel. Scrib. Bui. Tenn. Agr. Exp. Sta. 
7«: 44. f. 40, 1894. 
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"" DESCRIPTION. 

Small Tumble Grass. A slender annual, rarely more than i^ 
feet (3 dm.) high, with long-pilose sheaths, narrow, flat leaves, and 
oval or pyramidal, few-flowered panicles 4 to 8 inches (8-16 cm.) long. 
Leaves 2^ to 5 inches (5-16 an.) long, i to 3 inches (2-6 cm.) 




Fig. 2. Panicum minimum:— a, b, spikelets; e, d, flower. (Charlotte M. King.) 

wide, erect, more or less pubescent.^ Panicles open, the lower branches 
2 J to 3 inches (5-7 cm.) long, spreading or ascending. Spikelets about 
3.5 inches (1.5 mm.) long, elliptic, acute, smooth, usually borne in pairs 
at the extremities of the ultimate branches of the panicle; first glume 
about one-third as long as the equal, acute, second and third ones; 
flowering glume somewhat shorter than the third. 

DISTRIBUTION. 

Iowa. Slater (Fawcett and Tener) ; High Bridge (Lummis). 
Missouri to Iowa, " 
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FiG. 48. DiBtrlbatloii of specie, of Fanicum. + From obtervatloa. • In HertwiiiiUB. 
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9. PANICUM COGNATUM. 



Panicum cognatum SchuUes Mant. 2: 235. 1824. Scribner. Bull. U. 
S. Dept. Agr. Div. Agros. 17: 51. f.347, 1899. 

Panicum autumnaU Bosc. Spreog. Syst. 1: 320. 1825. Watson and 
Coulter. Gray. Man. Bot. 630. 1890. Scribner. Grasses of Tenn . Bull. 
Univ. Tenn. Agr. Ezp. Sta. 7: 44. 1894. Beal. Grasses of N. A. 2: 122. 
1898. Vasey Contr. U. S. Nat. Herb. 3: 33. Nash in Britton and Brown, 
111. PI. 1: 124./. J/. 1896. 
Panicum divergens ^\xh\. Gram. 170. 1817. 



description. 
Diffuse Purple Pani- 
cum. Perennial with erect 
or decumbent culms, i to 2 
feet (2^-5 cm.) high, gener- 
ally niUch branched at base, 
slender. Sheaths shorter than 
the internodcs, the upper glab- 
rous, the lower sometimes 
densely pubescent; leaves l^ 
to 4 inches (3-8 cm.) long, 1 
to 3 lines (2-6 mm.) wide, 
ascending, acuminate, glab- 
rous; panicle 5 to 12 inches 
(10-24 cm.) long, bearded in 
the axils, the lower branches 
4 to 8 inches (9-16 cm.) long, 
at first erect with the lower 
portions included in the up- 
per sheath, finally exsertcd 
and widely spreading at ma- 
turity ; spikelets lanceolate, 
about I J lines (3 mm.) long, 
acuminate, glabrous or pubes- 
cent, on capillary pedicels, of 
many times their length; first 
scale minute; second and 
third, equal. Acute, glabrous 
or sometimes villous, the 
fourth lanceolate, 1^ line (2' 
mm.) long. 




^ b 

Panicum cognatum— n, b, c, 8pikeleta;d. e, 
flowering glumei*. (Dlv. Agroe. U. 8. Depf. Agrl.) 



Panicum cognatum has been found in eastern Iowa only on sandy 
beaches of the Mississippi, Iowa and Cedar rivers. It is abundant on 
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Muscatine Island, and occurs in isolated places as far north as LaGrossp 
County, Wisconsin, and Houston County, Minnesota. 

DISTRIBUTION. 

loxua, Scott and Muscatine Counties (Barnes and Miller) ; Mus- 
catine, 1237 (Reppert) ; Columbus Junction, 1506 (Panimel). 

North America, In sandy soil from South Carolina (A. H. Cur- 
tlss), Georjiia, Florida; west to Minnesota, Iowa, Missouri (Carson 
Station, Ejjgert), Kansas and Texas. 

10. PANICUM MILIACEUM. 
Panicum miliaceum L. Sp. PI. 58. 1753. Btfal. Grasses of N. .A. 2: 
125. 1895. VaseyContr. U. S. Nat. Herb 8: 34. Nash in Briton and 
BDwn III. Fi. 1: 123 f 27Z . 1896. Scribner and Merrill. Rhodora 3: 106. 

DESCRIPTION'. 

Millet. An annual 
with erect or decumbent 
culms, rather stout i 
toot (2i dm.) tall, <zla- 
brous or hirsute. Sheaths 
papillose-hirsute, leaves 
5 to 16 inches (10-20 
cm.) long, :\ to I inch 
( 5-2 cm.) wide, more or 
less pubescent ; panicle 
rather dense, 4 to • 10 
inches (8-20 cm.) long; 
branches erect or ascend- 
ing; spikclets 2 to i\ 
lines (4-5 mm.) long, 
acuminate; first scale 
about two-thirds as long 
as the spikelet, acumi- 
nate, five to seven- 
nerved; second scale 2 
to 2\ lines (4-5 mm.) 
long, acuminate, tlu'r- 
tcen-nerved somewhat 
exceeding the seven to 
thirteen nerved, acumi- 
nate third one, which 
subtends an empty palet; 
fourth scale shorter than 
_ .3 .w , * V the third, becoming in- 

Fio. 46. i^wfcummi«ac«um.— a, Spikaie*. showing ' ^ - 

first and third glumes; b. spikelet, Bhowinir dorsal surface durated, obtUSe. in 

of the second glume; c. anterior view of third glume, show- ^ . t 1 «-r» 

ing the small palea; rf, dor al view of fourth glume; e. waste places. Julv lO 

anterior view of the same, showing the palea. (Dlv. of c«^«.^_.»k«,. 

Agroe. U. 8. Dept. of Agrl. ) ^eptCmDer. 
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Millet is cultivated chiefly in northwestern Iowa. It is an excel- 
lent annual grass. 

DISTRIBUTION. 

Iowa, Albion (Wheeler); Ames (Crozier) ; Sioux City (Miss 
Wakefield) ; Galva (Conger and Crowley) ; Ames (Ball) ; Cedar 
Rapids (Miss Hall). 

North America. Maine to New York, New Jersey, Pennsylvania, 
and occasionally in the northwestern, states, Iowa, Minnesota and the 
Dakotas. 

General. Cultivated since pre-historic times. It is not known in 
a wild state. Perhaps indij^enous to the East Indies; extensively culti- 
vated in China and Japan and the East Indies and occasionally in 
southern Russia. 

11. PANICUM PROLIFERUM. 

Panicum proliferum L,9^m . Encyc. 4: 747. 1797. Watson and Coulter. 
Gray. Man. Bot. 630. 1890. '6:11 ed.) Scribaer. Grasses of Tenn. Bull 
Univ. Tenn. Agr. Exp Sta. 7: 43. /. 36, 1894. Am. Grasses. Bull. U. 
S. Dcpt. Agr. Div. A^ros. 7: 57. / 51. 1900. (3ed.) Scribner and Mer- 
rill. RhodoraS: 104. Vasey Contr. U. S. Nat. Herb. 3: 34. Beal. Grasses 
of N. A. 2: 129. 1896. Nash in Britton and Brown. lll.Fl. 1: 123. f,273, 
1896. 

Panicutngeniculatuml/ivLhX. Gram. 123. 1817. 
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description. 

Sprouting Crab Grass. 
A smooth, usually much 
branched annual, with 
stems 2 to 4 or 6 feet, 
rather coarse, spreading or 
ascending (rarely erect) 
(5-10 or 14 dm.) long, 
flat leaves and diffuse ter- 
minal and lateral panicles. 
Sheaths smooth, lax, some- 
what flattened; ligule cili- 
ate; leaf-blade 6 to 12 
or 24 inches (12-24 or 
48 cm.) long, 2 to 10 lines 
(4-20 mm.) wide, acute, 
scabrous on the margins 
and sometimes also on the 
prominent nerves, rarely 
pilose on the upper surface; 
panicles pyramidal, 4 or 5 
to 12 or 15 inches (8 or 
10-24 or 30 cm.) long, the 
primary and secondary 
branches spreading, scab- 

F,o. 46. Panicum proliferum.^^ b. c. Bplkelet.;d, ^^^»^- SpikeletS rather 

e, flowering glame. iDiv. of Agros. U. 8. Dept. of crowded upon short, ap- 

pressed and scabrous pedi- 
cels, lanceolate ovate, acute, i to i4 lines (2-3 mm.) long, smooth, green 
or purplish ; lowest glume embracing the base of the spikelet, usually 
obtuse and nerveless, rarely one to three-nerved, one-fourth to one- 
third as long as the nearly acute five to seven-nerved second and third 
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glumes, the latter having sometimes a hyaline paica in its axil; floral 
glume elliptical, subacute, smooth and shining, a little shorter than the 
larger outer glumes. Anthers saffron yellow. Sprouting crab grass is 
widely naturalized in many parts of the state, appearing along railroads, 
roadsides and in streets. March to October. 

DISTRIBUTION. 

lou'fj, Keokuk (Rolfs) ; Boone, 3203 (Pammel) ; Boone Viaduct, 
3288 (Pammel); De Witt, 1453 (Pammel); Indianola, Wintersct 
(Carver) ; Dixon, 730 (Snyder) ; Des Moines, 649 (Pammel) ; Chari- 
ton, 677 (Mallory) ; Amana, 696 (Schadt) ; Manchester, 1030 (Ball) ; 
Maquoketa (Goodenow) ; Onavva, Carroll, Des Moines, Clinton (Pam- 
mel) ; Dallas Center, 816 (Rhinehart) ; Greenfield, Marshalltown 
(Stewart) ; Ames (Hitchcock, Bessey, Sirrine) ; Manchester, 39 (Ball) ; 
Sioux City (Wakefield); Mt. Pleasant (Mills); Lebanon, 35 (Ball 
and Sample); Newton (Misses Cavanaugh and Dilne) ; Johnson 
County (Shimek) ; Hamilton to Hancock County (Preston); Iowa 
City (Macbride, Shimek, Hitchcock); Slater (Fawcett and Tener) ; 
Eagle Grove (J. H. Buchanan). 

North America. Maine to Maryland; V^irginia .(Portsmouth, 
Nojes), District of Columbia (Washington, Vasey); Ohio (Columbus, 
Sullivant), Florida (Lake City, Combs), west to Alabama, Tennessee 
and Mississippi (Tracy), north to Missouri (St. Louis, Pammel; 
Wickcs, Pammel; Jefferson, Eggert), Kansas,, Nebraska, Iowa, Wis- 
consin and Illinois (St. Clair County, Eggert). 

12 . PANICUM VIRG ATUM . 

Panicum virgaium L. Sp. PI. 59. 1753. Watson and Coulter. Gray. 
xVlan. of Hot. 631. 1690. 16 ed.) Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agr. Exp Sta. 7: 42. /. 35. 1894. Scribner. Am. Grasses. Bull. 
U. S. Dcpt. Agr. Div. Agros. 7: 60. / 54, 1900. (3 ed.) Scribner and 
Merrill Rhodora 3: 103 Vasey Contr. U. S. Nat. Herb. 8: 36. Beal. 
Grasses of N. A. 2: 133. 1896. Nash in Britton and Brown, 111. Fl. 1: 
122. /. 273. 1896. 
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DKSCRIPTIOX. 

Switch Grass. A stout, 
erect perennial, 3 to 5 feet 
(7-12 dm.) high, \nth strong 
creeping root stocks, long, 
flat leaves and ample spread- 
ing panicle. Culms smooth, 
terete. Sheaths smooth, cil- 
iate along the margins above ; 
ligule very short, naked, or 
.^^ densely and long pilose ; leaf- 
blade 10 to 24 inches (20-48 
cm.) long, 2 to 5 lines (4- 
10 mm.) wide, scabrous on 
the margins, sometimes pilose 
near the base, otherwise 
smooth, long - acuminate 
pointed. Panicles 6 to 20 
inches (12-40. cm.) long; 
the branches solitary, or sev- 
eral together, more or less 
widely spreading, rather 
rigid, the lower 4 to 10 
inches (8-20 cm.) long. 
Spikelets ovate, acuminate. 
2 to 2^ lines (2-5 mm.) 
long; the acuminate first 

Fio. 47 Pn/i/cumiiraa^um-«.splkelet:b. second ^^"^^ ^^^^ one-half the 

Rtid third glumes :c, d, flowering glume. (Div. of length of the spikelet three 

Agros. U. 8. Dept. of Agrl ) ^ , / , 

to five-nerved; second glume 
usually longer than the others, ^vt to seven-nerved, as is the third, 
which has a palca and usually a staminate flower in its axil ; 
flowering glume smooth and shining, distinctly shorter than the larger 
«)uter glumes. Sandy soil, usually along streams, prairie> and about 
ponds and lakes. July to October. A common grass on the prairies 
in Iowa, Nebraska and Minnesota. 
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DISTRIBUTION. 

I OIL a, Lansinji:, .^003, 3159 (Miss King) ; Winterset (Carver) ; 
Mt. Pleasant, 770 (Mills); Allien, 1130 (Stevens); Mt. Ayr, 640 
(Beard); Dixon, 652 (Snyder); Marshalltown (Stewart); Cherokee 
County (Crozicr) ; Forest City, 41 (Shimek) ; Kossuth County, 810 
(Cratty) ; Kossuth County, 792 ( Pammel and Cratty) ; Turin, 2250, 
Wilton Junction, Carnarvon, Hawarden, New Albin, 936, Marshall- 
town, Eajjle Grove, Boone, De Witt, 1458, Clinton, Dakota City (Pam- 
mel) ; Ames (P. H. Rolfs, Bessey, Hitchcock, 690, Wadleigh, C. A. 
Wilson, 176, Ball, Gossard and Rich); Okoboji, 11, Spirit Lake 
(Shimek); Sioux City (Miss Wakefield, Shimek); Slater, 878 (Pam- 
mel); Creston (Bcttenga) ; Lawler (P. H. Rolfs); Emmet County, 
1066 (Cratty); Muscatine, 515 (Reppert) ; Wilsonville (Taylor). 
Rock Rapids, 31 (Shimek) ; Manly (Williams) ; Fayette (Fink) ; Sioux 
City (Miss Wakefield); Decatur County, Muscatine County (Fitz- 
patrick^ ; Camanche (Ball) ; Spirit Lake (Shimek) ; Iowa City (Mist; 
Linder) ; Hamilton to Hanccxrk County (Preston) ; Muscatine County 
(Fitzpatrick and Bartsch) ; Armstrong (Cratty); Rock Rapids 
(Shimek) ; Mason City (Pammel) ; Aljjona (Watson). 

North America, Maine to Massachusetts, New York to Florida 
(Duvall County, Curtiss), ( Braidentown, Combs) ; Alabama, Ten- 
nessee, Mississippi (JeflFerson County, Ktrji:ert), Arkansas (Ft. Smith, 
Rolfs), Texas (Mellisa, Denison, Pammel), to Arizona and Mexico; 
Colorado (northern Colorado, Fry), (La Porte, Pammel and Johnson), 
(Larimer County, Pammel), Nebraska (McCook, Panimel, 369, 390), 
the Dakotas (Redfield, Griffith), Minnesota (Sand Lake, Sandberg; 
St. Croix, Parry), Wisconsin (Parr}', LaCrosse, D. S. Pammel and 
Edna Pammel, 3313; L. H. Pammel), Missouri (Jefferson Barracks, 
Eggert), Ohio (Paincsville, Beardslee; Columbus Sullivant). 

13. PANICUM DEPAUPERATUM. 

Panicutn depauperatum Muhl. Gram. 112. 1817. Watson and Coulter. 
Gray. Man. Sot. 633. 1890. (6 ed.) Scribner. Grasses of Tenn Bull. Univ. 
Tenn. Ajrrl. Exp. Sta 7: 49. /. 49. 1894. Bull. U. S. Dept. Agrl. Div Agros. 
17:89. AJ^^. 1899. Scribner and Merrill. Rhodora 3: 107. Vasey Contr. U; 
S. Nat. Herb. 3: 29. Beal. Grasses of N. A. 2: 140. 1895. Nash in 
Britton and Brown. 111. PI. 1: 121. /. 268. 1896 
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DESCRIPTION. 




Fio. 48. Punicum depauperatum-A b, c, 
splkeleta : d, palea; e, f, flowering glumes. 
(Dlv. of Agroe. U. 8. Dept. of Agrl.) 

obtuse, a little shorter than the second 
gravelly fields. May to August. 



Starved Panicum. Densely 
caespitose, with slender culms 
6 to 1 8 inches (12-36 cm.) 
high, and ver} narrow, long, 
erect leaves. Culms simple or 
finally branched near the base, 
the branches flower bearing ; 
nodes usually bearded. Sheaths 
smooth or more or less densely 
pilose, with soft spreading hairs; 
ligulc a fringe of short hairs; 
leaf-blade 1 to 2 lines (2-4 mm.) 
wide, 3 to 8 inches (6-16 cm.) 
long, very acute, often involute, 
at least when dry, scabrous and 
sometimes pilose, at least near 
the base. Panicle i to 4 inches 
(2-8 cm.) long, nearly simple, 
loosely few-flowered, the soli- 
tary branches ascending or erect 
and scabrous. Spikelets i to 2 
lines (2-4 mm.) long, usually 
li lines (3 mm.), ovate, acutish, 
smooth; first glume about one- 
fourth the length of the second 
and third, which are prominent- 
ly 7 to 9-nerved and acute, the 
third with a small thin palea, 
fourth glume smooth rounded - 
and third. Open woodlands and 



DISTRIBUTION. 

Iowa. Clinton County (Butler) ; Sioux City (Hitchcock) ; Ames 
(Bessey, Carver, Hitchcock); Armstrong, 1058 (Cratty) ; Bloomfield, 
2138 (Pammel); Iowa City (Hitchcock and Macbride). 

North America, From Nova Scotia to Manitoba; Atlantic states 
south to Florida, Alabama and Texas (Nealley) ; Iowa, Minnesota and 
Nebraska. 
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14. PANICUM PERLONGUM. 
Panicum perlongum , Nash in Britton Man. 1040. 1901. 



DESCRIPTION. 

Slender Panic Grass. A slender, 
caespitose, hairy perennial, ^ to i^ 
feet (2-4 dm.) high, hirsute sheaths 
with long, linear, erect papillose- 
hispid leaves, simple, open, exserted 
panicles 2 to 4 inches (4-6 cm.) long, 
extending beyond the upper leaf. Lower 
panicles short, spikelets about 1.5 lines 
(3.25 nmi.) long and less than i line 
( 1. 5-1. 75 mm.) wide, pubescent with 
a few scattered long hairs. Prairies 
and dry soil. May to August. 

distribution. 
Iowa. Iowa City (Hitchcock); 
Vinton (Davis); Ames, 145 (Ball), 
cited in original description. Regarded 
as P. depauperatum by Ashe; Waterloo 
(Hitchcock). 

North America, Illinois, Iowa, to 

Fio. 4J. Panicuvn perlongnm.—{ 
South Dakota, south to Indian Terri- Part of node showing sheath and li^al 




tory. 



b, spikelet; c, e, parts of spikelets dis- 
played. (Charlotte M. King. ) 



15. PANICUM LINE ARI FOLIUM. 

Panicum linearifolium Scribn. Bull. U. S. Dept. Agrl. Div. Agros. 
11: pL I, 1898. Britton and Brown 111. F1.3: 500. /. 268. A. Scribner and 
Merrill. Rhodora 3: 108. 

Panicum ens iini Trin, Man. Nees. Agros. Bras. 2: 227. 1829. Scrib- 
ner. Bull. U. S. Dept. Agrl. Div Agros. 17: 88. f.SS4. 1899. 

Panicum depauperatum v9Lt. iaxa. Vasey Bull. Div. Bot. U. S. Dept. 
Agri. 8: 29. 
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Fio. 50. Panicum lineari/oUuin.-a, b, SpikfW •' 
r, d, e. detailH of flower. vDIv. of Agras. U. 8. Dept. 
of Agrl ) 



description. 

Linear-Leaved Pani- 
cum. A slender, erect, 
densely caespitose peren- 
nial i to li feet (2-4 
dm.) high, with long, 
linear-lanceolate, erect 
leaves and simple, open 
panicles 2^ to 4 inches 
(5-8 cm.) long. Spike- 
lets I to li lines (2-2i 
mm.) long, obovate, ob- 
tuse, with the 7-nerved 
second and third glumes 
glabrous or sparingly pi- 
lose. Dry soils, hillsides. 

distribution. 

Iowa. Sioux City (A. 
S. Hitchcock). 

North America, F^rom 
New England and Vir- 
ginia west to Iowa, Mis- 
souri and Texas. 



16. PANICUM XANTHOPHYSUM. 

Panicum xanthophysum A. Gray. Ann. Lye. N. Y. 3: 233. 1835. 
Scribner. Bull. U. S. Uept. Agrl. Div. Agros. 17: 103. /. j99 . 1899. Britton 
and Brown. 111. Fl. 1: 118. /. 25S. Scribner and Merrill. Rhodora. 8: 108. 
Vasey. Contr. U. S. Nat. Herb. 3: 29. Watson and Coulter. Gray's Man. 
431. (6ed.) 



DHSCRIPTION. 



Slknder Paxicum. a slender, or occasionally rather stout, 
erect perennial, i to 2 feet (3-6 dm.) high, sparingly branched near the 
base, with broadly lanceolate leaves 2 to 6 inches (O-15 cm.) long, and 
simple, rather few-flowered, racemose panicles i to 3 inches (3-8 cm.) 
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Fro. 61. Distribution of species of Panicum. + From observation. • Herbariam. 



74 



GRASSES OF IOWA. 



long. Spikelcts obovoid, obtuse, about 1.5 line (3 mm.) long, the second 
and third glumes pubescent. Dty, sandy soil. June to September. 

DISTRIBUTION. 

Iowa. The species has not been found in the state, although re- 
corded in Gray^s Manual and Britton and Brown's Illustrated Flora. 

North America. In dry soil, Quebec to Pennsylvania, west to 
Minnesota and Manitoba. 

17. PANICUM MACROCARPON. 

Panicum macrocarpon Le Conte. Torr. Cat. 91. 1819. Nfish. in 
Britton and Brown. 111. Fl. 1: 117. /. 256, Scribner and Merrill. Rhodora. 3: 
111. Most of the Iowa material has usually been referred to P. latifoiium Walt. 




-^ 



Fio. 62. 
Panicum xanthophynum. 
(Ch»rlott« M. King.) 



Fig. 53. 
Panicuin macrocarpon. 
(Charlotte M. King. ) 
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DESCRIPTION. 

Large Fruited Panicum. A stout, glabrous perennial, culms 
smooth, branched above, i to 2 J feet (3-10 dm.) high, with broad lan- 
ceolate leaves; leaf blade 2 to 5 inches (5-17 cm.) long, I to i^ inches 
(2-4 cm.) wide, cordate, clasping at the base, long acuminate, glabrous on 
both sides or with a few scattered strigose hairs, usually ciliate on the: 
serrulate scabrous margins, especially near the base; sheaths glabrous or 
sparingly pubescent, generally somewhat ciliate on the margins, shorter 
than the internodes; ligule very short; few open flowered panicles, 2 to 
4 inches (5-15 cm.) long; rachis glabrous, branches alternate, decom- 
pound, glabrous, spreading erect; spikelets i^ to 2 inches (3-4 cm.) 
long, oval to obovate; first glume one-third to one-half as long as the 
spikelet, acute or obtuse; second and third glumes pubescent, turgid, 
9-1 1 nerved; flowering glumes ij to l^ lines (2.5-3 nim.) long, mi- 
nutely pubescent at the apex. Moist places. July to August. 

There are intergrading forms between P, macrocarpon and P, lati- 
(olium. The P. latifolium is east of our range generally, but it may 
be looked for in the eastern half of the state. 

distribution. 

Iowa, Ames (Carver); Ames (Ball and Sample, Hitchcock, 
155 Eall, Bessey, Beardslee) ; Iowa City (Hitchcock); Clermont, 
2048, 2178 (Walker); Johnson County, 3 (Miss Linder, Shimek) ; 
Muscatine, 501 (Reppert) ; Winterset (Carver); Dysart (Miss Sir- 
rine) ; Colfax (Mead) ; Albin (Wheeler), Creston (Andrews). 

North America, Maine, New Jersey, New York (Washington 
County, Parry), District of Columbia (Hamilton Hill, Washington; 
Ball), North Carolina (Duns Mt., Small), (Boynton) Florida; west 
to Alabama and eastern Tennessee; north to Missouri (St. Louis, Eg- 
gert; Allenton, Pammel), Iowa, Wisconsin, Minnesota to Quebec and 
Ontaiin. 

18. PANICUM LATIFOLIUM. 

Panicum latifoiiumL,. Sp. PI. 58. 1753 (1 ed.) Watson and Coulter. 
Gray Man. 632. 1889. (6ed.) Walt. Fl. Car. 73. 1788. Scribner. Bull. U. 
S. Dept. Agrl Div. Agros. 17: 100. /. 396 Stribner ^ nd Merrill. Rhodora. 
3: 111. Vasey Contr. U. S. Nat. Herb. 3: 33. 
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Panicum Porterianum Nash, in britton and Brown. 111. PI. 1: 117. 
/ 254. 1896. Bull. Torr. Bot. Club. 22: 420. 1895. 

Panicum Walteri Poir. in Lam. Encycl. Suppl. 4: 282. 1816. Scribner 
Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7:47. /. 45, 




DESCRIPTION. 

Porter's Panicum. A rather 
slender, branching perennial, i to 
2 feet (3 to 6 dm.) high, with 
broad, ovate-lanceolate leaves, and 
few-flowered, nearly simple pan- 
icles. Spikelets ovate-elliptical or 
pear-shaped, obtuse, about 2 lines 
(4 mm.) long, outer glumes 
shortly pubescent. , Common in 
open woodlands and thickets. May 
to October. 

distribution. 
loiva. Cedar Rapids (Hitch- 
cock); Unionville (Shimek). 
North America, Maine, Ontario 
to Minnesota southward to Flor- 
ida and Texas. 



Fio. 54. Panicum latifolium—K, b, c, 
spikelets. (Oiv. of Agros. U. S. Dept. Agrl. ) 



19 PANICUM WILCOXIANUM. 

Panicum Wtlcoxianum Vasey. Bull. Div. Bot. U. S. Dept. Agrl. 8: 
32. 1889. Scribner. U. s. Dept. Agrl. Div. Agros. 17: 95. /. 391, Britton and 
Brown. 111. Fl. 1: 119./. 260, 
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DESCRIPTION. 

Wilcox's Panicum. An 
erect, sparingly branched pe- 
rennial 5 to II inches (1.2- 
2.8 dm.) high, papillate 
hairy sheaths, ligule a ring of 
hairs; long acuminate leaves 
I J to 3 inches (4-7 cm.) long, 
pubescent with long hairs, 
margins rough. Panicle 1 to 
li inches (2.5-4 cm.) long, 
usually compact, spreading or 
ascending, spikelets i^ lines 
(2.5 mm.) long. Lower scale 
with broad base about one- 
third as long as the spikelet, 
pubescent, second and third 
nearly equal, pubescent. Drj- 
soil. May to August. 

DISTRIBUTION. 

Iowa. Council Bluffs, 1285 
(Pammel), Missouri Valley, 
3198 (Pammel), Gilbert Sta- 
tion (Carver). 

North America, Kansas 
northward through Nebraska, ™ „ „ . „r., . n, 1 *. 

fo ' Fio 65. Panicum Wileoxianum—%, splkeleta 

central and western Iowa, b, c, stamens and plntll of flower. (Oharlotte M. 

Dakotas and iManitoba. ^"^'^ 

20. PANICUM LEIBERGII. 
Panicum Leibergii Scribn. In Vasey. Bull. U. S. Dept. Agrl. Uiv. Hot 
8: 32. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 101. /. 397. 1899. 
Nash in Britten and Brown. 111. Fl 3: 497. /. 259. 1896. 

Panicum scoparium var. Leibergii Vasey. Contr. U. S. Nat. Herb. 
3:31. 

DESCRIPTION. 

Leiberg's Panicum. A slender, ascending, perennial grass, 
I J to 3 feet (3-6 dm.) high, with rather broad, flat leaves and few- 
flowered panicles of comparatively large, obtuse, spikelets, li to 2 lines 
(3-4 mm.) long, the outer glumes papillate-pilose with stiff, spreading 
hairs. May to July. 

Panicum Leiberj^ii is common in meadows of central and northern 
Iowa. First found by J. B. Leiberg in northwestern Iowa. 





Fio. 5<J. Panicum Leibergii.-a, Spikelets; <i, flowering glume and palet. 
(Div. of AgroB. U. 8. Dept. AgrL ) 
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DISTRIBUTION. 

lo'ua, Mt. Pleasant, 1507 (Mills) ; Emmet County, 1068 
(Cratty) ; Story City, 2087 (Miss Rantscliler and Sample) ; Ames 
(Beardslee, Bessey) ; Dubuque (Pammel) ; Greenfield (Stewart); 
Ames, 16 (Ball and Sample) ; Story City, 191 5 (Pammel and Beyer) ; 
Story County (Hitchcock); Story City, 965 (Pammel); Johnson 
County (Shimek). 

North America. From Minnesota to Iowa, the Dakotas, Nebraska 
and Missouri. 

21. PANICUM SCRIBNERIANUM. 

Panicum Scribnerianum 
Nash. Bull. Torr. Bot.Club. 
22: 421. 1895. Nash in Britten 
and Brown 111 Fl. 1: 118, /. 
259. 1896. Scribner. Bull. U. 
S. Dept. Agrl. Div. Agros.l7: 
97. /. 393. 1899. 

Panicum sco parium 
Serene Watsen. In part, Gray 
Man. 632. 18P0. (6ed.) 

Panicum pauciflorum. 
Gray Man. 613. 1848. 

description. 

Scribner's Panicum. 
An erect and finally branch- 
ing perennial i . to 3 
feet (1^-6 dm.) high, 
with usually papillate-pilose 
sheaths, more or less spread- 
ing, flat leaves which are 
smooth and scabrous be- 
neath, and small ovoid 
panicles I to ij inches (2-3 
cm.) long. Spikelets obo- 
void l^ lines (3 mm.) 
long, nearly glabrous. In 
dry or moist soils. May 
to September. 

Panicum Scribnerianum 
is common on prairies in 
all parts of the state. The 
close ally P. Leiber^^ii oc- 
curs on lower ground. 

DISTRIBUTION. 

loiia. New Hampton, 2295 (Rolfs); Charles City (Arthur); 
Muscatine (Reppert) ; Iowa City (Hitchcock) ; Greene (Miss Price) ; 
Des Moines (Carver); Mt. Pleasant, 1914 (Mills); Cedar Rapids 
(Shimek) ; Tama County (Sirrinc) ; Maquoketa (Goodcnow) ; Green- 




Fio. 57. 



Panicum Scribnerianum.- a, b, c, Spikelets. 
(Div. Agros. U. 8. Dept. Agrl.) 
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field (Stewart) ; S'\ou\ City (Miss Wake^eld) ; Colfax (Mead) ; Boone 
(Carver) ; Armstrong, lobS (Cratty) ; Muscatine 2081, Stdry City, 
Marshalltown, New Albin 1925, Missouri Valley 658, Council 
Bluffs, Carroll 1430, De Witt 1446, New Albin 932, Council Bluffs 
1306, De Witt 1443, Ottuniwa 2182 (Pammcl) ; Ames (Bessey, Slr- 
rine, Hodson, P. H. Rolfs 178, Ball, Beardslee, Crozier) ; Woodbine 
24 (Burgess) : Johnson County (Miss Linderj Shimek) ; Cedar Rapids, 
Lyon County (Shimek) ; Johnson County (Hitchcock and Macbride) ; 
Linevillc (Shimek). 

North America. Maine to Ontario, New York, Tennessee, Ari- 
zona, Missouri (Independence, Bush-729), Nebraska (Crete, Pammel ; 
Alma, Pammel) ; Iowa, Minnesota (Minneapolis, Sandberg) ; Wisconsin 
(Madison and La Crosse, Pammel); westward to Wyoming and 
southward to Texas and Arizona. 

22. PANICUM ATLANTICUM. 

Panicum Atlanticum 

Nash. Bull. Terr. Bon Club. 

24: 346 1897. ScribDer. Am. 

Grasses Bull. U. S. Dept. Agrl. 

Div. Agros. 17: 76. /. 372, 1899. 

Nash in Britten and Brown. 

111. Fl 3: 500, /. 25. 

Panicum haemacarpon 

A^he. Jour. E. M tch. Sci. Soc. 

16: 55. 1898. 

descrii^ion. 

Atlantic Panic Grass. 
A slender, erect, much- 
branched perennial, j to 2 
feet (3-5 dm.) high, with 
the culm sheaths, and 
erect, linear- lanceolate leaves, 
papillate-pilose with lon^, 
white, spreading hairs. Pan- 
icle 2 to 3 1 inches (4-^j 
cm.) long. Spikelets obo- 
vate, obtuse, about i line (2 
mm.) long, the nine-nerved 
second and third glumes 
densely pubescent with short, 
spreading hairs. In oi>en 
wxxxls. 

DISTRIBUTION. 

loua. Jewell Junction 
(Carver), Missouri Valley 
(Pammel). 

North America, Maine, 
Virginia, and west to Iowa 
and Nebraska (Hastings, 
Pammel), and Kansas. 




Fio. 58. Pcwiicvm Atlanticum.— a-c, Spikelets. 
(Div. of Agros. U. 8. Dept. Agrl ) 
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North America, In' open woods from Maine and Virginia to Kan- 
sas, Nebraska, Iowa and Illinois. 

23. PANICUM LANUGINOSUM. 

Panicum lanuginosum FA\, Sk. Bot. S. C. &Ga. 1: 123. 1817. Nash in 
Britten and Brown. 111. FI. 3: 498. /. 24a. 1895. 

Panicum Tennesseense Ashe. Jour. E. Mitch. Sci. See. 15: 52: 1898. 
It is not Panicum pubescens Lam. Encycl. 4: 748. 1797. See fccribner and 
Merrill. Rhodora. 8: 121. 

DESCRIPTION. 

Hairy Panicum. A slender, finally much-branched perennial, 6 
to 20 inches (12-40 cm.) high, with flat, erect, and rather thick, nar- 
rowly lanceolate leaves. Culms erect or assurgent, usually geniculate 
at the low-er joints, branching throughout, especially above, villous or 
nearly smooth; nodes bearded; sheaths 
shorter than the internodes, densely villous 
or pilose, with long spreading hairs, very 
hairy at the throat ; ligule a fringe of short 
hairs; leaf-blades on the primary culm 2 
to 4 inches (4-8 cm.) long, 3 to 6 lines 
(6-12 mm.) wide, (those of the branches 
smaller) ver>^ acute, rounded at the base 
and someW'hat clasping; margins minutely 
serrulate-scabrous and pilose ; surfaces papil- 
late-pilose with long white hairs, or nearly 
glabrous. Panicle of the primary culm 
about 3 inches (6 cm.) long, ovate or 
sub-pyramidal," the spreading branches soli- 
tary, or in pairs, compound to the base, 
scabrous or pilose; pedicels equalling or 
exceeding the spikelets in length. Panicles 
of the branches nearly simple and few- 
flowered, usually partially enclosed within 
the leaf sheaths. Spikelets i line (2 mm.) 
long, obovate, obtuse; first glume about 
one-fourth the length of the spikelet, obtuse 
or acute; second and third glumes pubes- 
cent, prominently seven-nerved; the third 
with a rather small palea; fourth glume 
smooth and shining, broadly obtuse. This 
grass is common in dry soil, prairies. May 
to September. 




6 



-Panic\km lanugin- 
(Charlotte M. King.) 
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Panicum lanuginosum is a variable species and can only be sep- 
arated arbitrarily from P, unciphyllum. Perhaps we ought to regard 
the two as one variable polymorphic species. 

DISTRIBUTION. 

Iowa. Mt. Pleasant, 1916 (Mills) ; De Witt, 1444 (Pammcl) ; 
Ames, Iowa City (Hitchcock) ; Ames, 27 (Bessey) ; Lineville 
(Shimek); Charles City (Pammel) ; Clermont (Walker). 

North America. In dr>', open , woodland soil from New Jersey, 
D. C. (Washington, Vasey), to Florida and Alabama; Washington 
(Kittitas County, Sandberg), Missouri (Webster, Pammcl). 

24. PANICUM UNCIPHYLLUM. 
Panicum unciphyllum Txin. Gram. Pan. 242. 1826. Scribner and Mer- 
rill. Rhodora 8: 121. 1901. Britton Man. 1040. 86. 

Panicum pubescens A. Gray, not Lam. Britton Man. 86. 

DESCRIPTION. 

An erect, or ascending, cacspitose, 
at length much branched, pubescent pe- 
rennial, I to 2 J feet (3-8 dm.) high, 
with lanceolate leaves, exserted, ovate 
panicles and pubescent spikelets. Culms 
pilose with weak hairs; nodes sparingly 
bearded or smooth; sheaths striate, 
loose, usually shorter than the inter- 
nodes, pilose with spreading or ascend- 
ing hairs; ligule a long-ciliate fringe; 
leaf-blades ascending, firm or even 
rigid, acuminate, slightly narrowed at 
the rounded or truncate base, densely 
pubescent beneath with short spread- 
ing hairs, smooth above or often 
with scattered papillate hairs 2 to 5 
inches (4-10 cm.) long, 2 to 6 
lines (5-12 mm.) wide. Panicles 2^ 
to 5 inches (5-10 cm.) long, usually 
purplish, the branches spreading, 
generally few-flowered. Spikelets 
elliptical, obtuse, (1.5 mm.) long;first 
glume small, about one-fourth as long 
as the spikelet; second and third 
PIG. eo. Pani^muncipnyuum,^. 6. gl""^<^. «1^^^» pubescent with spread. 

Spikelets. (Charlotte M. King. ) ing hairS. 
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DISTRIBUTION. 

loua. Muscatine, 2281 (Reppert) ; LuVerne, 2268 (Blumer) ; 
2331 Steamboat Rock, Boone 2326, Steamboat Rock 2163, Des 
Moines, 2256 Bloomfield (Pammel) ; Boone (Carver); Armstrong, 
1067 (Cratty) ; Ames (Bessey, P. H. Rolfs, 157, Ball) ; 1139, Durant 
(Weaver) ; Mt. Pleasant (Mills, Witte) ; Fayette, 1087 (Fink) ; Sioux 
City, Iowa City (Hitchcock); Ames 11 (Beardslee) ; Unionvillc 
(Shimek). 

North America, New Brunswick to the Pacific Coast and south to 
Texas. 

OTHER SPECIES OF PANICUM. 

Several other species of Panicum range westward to Wisconsin 
and Minnesota and may be looked for in eastern Iowa. Among them 
Panicum barbulatum, P. clandestinum, P. commutatum, P. dichotomum 
and P. sphaero carport (P, polyanthes Schult). These are described by 
Scribner and Merrill Rhodora 3 : 93. 

3. SETARIA. 

Setaria Beauv. Agrost. 113. 1812. Engler and Prantl. Nat. Pflaoz. 
Fam. II. 2: 36. /. 29. Benthamand Hooker, Gen. PI. 8: 1105. 

/Vnifw/fiTif Eadlicher. Gen. PI. 85. Pers. Syn. 1: 72. in part. 

Ixobhorus Schlecht. Linnaea. 81: 420. 1861-2. Nash. Bull. Terr. Bot. 
Club. 22: 423. 1895. 

Chaeiochloa Scribn. Bull. U. S. Dept. Agrl. Div. Agros. 4: 38. 
1897. 

Chamaeraphis Yj^n\z^. Rev. Gen. 767. (Not theChamaeraphis of R 
Br.) 

Spikelets as in Panicum, but surrounded at the base by few or many 
persistent, awn-like bristles (aborted branches) which spring from 
pedicels below the articulation of the spikelets. Inflorescence a 
densely many-flowered, cylindrical, or somewhat interrupted, 
spike-like panicle. Annuals with flat leaves and terminal, 
bristly, spike-like panicles. 

Bentham & Hooker give the number of species as 10; the same 
number is given by Hackel. In temperate and tropical regions. All of 
our Iowa species are from the Old World. 
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Bristles downwardly barbed 5. verticillata,^ 

Bristles upwardly barbed. 

Bristles 5-16 at base of each spikelet. Second empty glume much shorter 

than the flowering glume S, glauca.* 

Bristles 1-3 at base of each spikelet, second empty glume nearly or quite 
equalling the flowering glume. 
Spike-like panicle 2*8 cm. long, 1 cm. or less thick, spikelets 2 mm. 

long, bristles green 5". tfiridis.* 

Spike-like panicle 5-20 cm. long, 1-3 cm. thick, spikelets 2.5 to 3 mm. 
long , bristles usually purple , cultivated 5. Ilalica.* 

1. SETARIA VERTICILLATA. 

Setaria verticillata Beauv. Agrost. 51. 1812. Watson and Coulter in 
Gray's Man. Bot. 6.34. Vasey. Contr. \5,'^. Nat. Herb. 8: 39. 

Panicumverticillatum L. Sp. PI. 82. 1762. (2. ed.) 

Chamaeraphis verticillata Porter. Bull. Torr. Bot. Club. 20: 196. 1893. 
Beal. Grasses. N. A. 2: 151. 

Ixophorus vgrticillatuslisLsh. Bull. Torr. Bot. Club. 22: 422. /. 6. 1895. 
Britton and Brown. 111. Fl. 1: 126. /. 280. 1896. 

Pennisetum verticillatum K, Br. Prod. 1: 195. 1810. 

Ckaetochloa verticillata (L.) Scribn. Bull. Div. Agros. U. S. Dept. 
Agrl. 4: 39. Scribner & Merrill. Bull. U. S. Dept. Agrl. Div. Agr. 21: 16. 
/. 6. 



DESCRIPTION. 

Whorlkd Millet. A low, spreading, much-branched annual, 
4 to 1 foot (1-3 dm.) high, with short, cylindrical spikes and lanceolate 
leaves, 1^ to 3 inches (3-6 cm.) long. Culms compressed, geniculate, 
decumbent, very glabrous: nodes smooth; sheaths very loose, striate, 
compressed, glabrous, margins smooth, shorter than the internodcs; 
ligule short, densely ciliate-f ringed with white hairs; leaf blades 
I J to 3 inches (3-6 cm.) long, 2 to 4 lines (4 to 8 mm.) wide, cordate 
at the base, long-acuminate at the apex, scabrous, and sparingly papillate- 
ciliate on both sides, especially below, margins cartilaginous, serrulate- 
scabrous. Inflorescence dense, cylindrical, 1-3 cm. in diameter, pur- 
plish; common axis angular, scabrous, branches very short, subverticil- 
late, densely flowered, setae 1-2, purple, stout, flexuous, retrorsely scab- 
rous, 3-8 mm. long. Spikelets 1.5-2 mm. long, nearly sessile, elliptical- 
ovate; first glume triangular ovate, acute or obtuse, 3-nerved, about one- 
third the length of the spikelet; second glume ovate, obtuse, 5-7 nerved. 
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Fro. 6t. Setaria verticillala—A, spikelefr showing bristle and glames; b, spikelet 
(Div. Agros. U. S. Dept. Agrl. ) 

nearly equaling the 5-7 nerved, acute third glume, which bears a short 
palca in its axil; flowering glume about 1.5 mm. long, elliptical, ovate, 
acute, striate, nearly smooth or very finely transversely wrinkled below. 
Palea similar in texture and markings, about as long as the glume. 

DISTRIBUTION. 

Iowa. Muscatine 520 (Reppert) ; 929 Mt. Ayr (Beard) ; Iowa 
City (Hitchcock); 773 Mt. Pleasant (Mills); Council Bluffs, 1449 
De Witt, 1300 Council Bluffs (Pammel) ; Keokuk (P. H. Rolfs); 
LeClaire (F. M. Rolfs) ; Winterset (Carver) ; 2231 Ft. Dodge (Pam- 
mel and Sokol) ; Johnson County (Miss Linder, Hitchcock and Mac- 
bride). 
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North America. From New England, New Jersey (New Bruns- 
wick, Halsted) to Virginia, Alabama, Texas, Mexico, to Missouri (St. 
Louis, Pammel), Nebraska, Iowa and Illinois. Nova Scotia to New 
Brunswick and Ontario. 

2. SETARIA GLAUCA. 

Setaria glauca Beauv. Agros. 51. 1812. Watson and Coulter. Gray. 
Man. Bot. 634. pi. 13. 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 56. /. (52. 1894. Vasey. Contr. U. b. 
Nat. Herb. 3: 38. 

Panicum glaucum L. Sp. PI. 56. 1753. 

Chamaeraphis z^o^uca Kuntz. Rev. Gen. PI. 767. 1891. Chatnaeraphis 
glauca{U) Kuntz. Beal. Grasses N. A. 2: 155. 1896. 

Ixopkorus j^iaucus ^8ish. Bull. Terr. Bot. Club. 22: 423. 1895. Nash 
in Britton and Brown. 111. Fl. 1: 126. /. 282. 1896. 

Chaetochloa glauca (L,.) Scribn. Bull. U. S. Dept. Agrl. Div. Agros.* 
17: 105. /. 401. 1899. Bull, U. S. Dept. Agrl. Div. Agros. 4: 39. 1897. 
Scribner and Merrill. Bull. U. S. Dept. Agrl. 21: 9. /. 1. 1900. 

description. 
Yellow Fox Tail or 
Pigeon Grass. An erect 
annual, i to 2 feet, (2J-5 
dm.) high, with flat leaves 
and a bristly, c>'lindrical, 
spike-like, densely flowered 
panicle, i to 3 inches (2-6 
cm.) long. Culm scabrous 
just below the panicle, 
otherwise smooth. Sheaths 
smooth; ligule a dense 
fringe of smooth hairs; 
leaf-blade 3 to 10 inches 
(6-20 cm.) long, 2 to 5 
lines (4-10 mm.) wide, 
nearly smooth on the dorsal 
surface, very scabrous on 
the upper surface and mar- 
gins, and occasionally pilose 
near the base. Axis of the 
panicle densely pubescent. 
Bristles five to ten on each 
spikelet, yellowish or rarely 
purplish. Spikelets ovoid. 

Fig. 62. fic/aria (7'auca. -a, aplkelet showing about li lines (3 mm.) 

the second glome, the upper portion of the flowering 1 t^. . • 1 

glume and bristles : 6. spikelet showing the back iong. Tirst glume about 

of the first and third glumes. (Div. Agros. U. 8. 1 i- ^ /, ^„, \ i^«« 

Dept. Agrl.) i line ( I mm.) iong. 
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three-nerved, second nearly half the length of the spikelet, five-nerved ; 
the third five-nerved and as long as the transversely rugose, flowering 
glume. Fields and waste places about dwellings. June to September. 
Pigeon grass is abundant in all parts of the state, introduced by 
the earliest settlers. A pernicious weed in all cultivated fields. 

DISTRIBUTION. 

Iowa, High Bridge (Lummis) ; State Center (Pammel) ; Post- 
ville 3347, 3006, 3151 Lansing, 3164 Steamboat Rock, 3058 Pilot 
Mound (Miss King) ; Jackson County^ Keokuk (Shimek) ; Calhoun 
County (Rigg) ; 3047 and 3283 Steamboat Rock, Eagle Grove, Car- 
roll, Dakota City, 883 Slater, Jefferson, Marshall town, Clinton, Car- 
narvon, 1450 De Witt (Pammel); Gilbert, Jewell Junction, Indian- 
ola (Carver) ; Ames (Zmunt, Fairfield, 910 Wadleigh, Hitchcock, 
Ketterer, 180 Ball, Sirrine, Pammel, Bessey) ; 3346 Marathon (Rob- 
erts) ; 957 Battle Creek (Preston) ; 647 Mt. Ayr (Beard) ; LeClaire 
(F. M. Rolfs) ; 740 Dixon (Snyder) ; Dysart (Miss Sirrine) ; Sioux 
City (Miss Wakefield) ; Taylor County (Pool) ; Keokuk, Lawler (P. 
H. Rolfs); Marshalltown (Stewart); Mt. Pleasant (Witte) ; Fay- 
ette (Fink); 743, Emmet County (Pammel and Cratty) ; Muscatine 
(Reppert); Belmond (Clark); Manly (Williams); West Union 
(Whitmore) ; 832 Belknap (Rankin) ; Anderson, Charles Cit>', 848 
Libertyvllle (Baldwin); Marshalltown (Eckles) ; Red Oak (Holt); 
Keokuk (Shimek) ; Council Bluffs (Misses Cavanagh and Dilne) ; 
Johnson County (Hitchcock and Macbride) ; Algona (Watson). 

North America, Maine, Connecticut, New York to Florida; 
Alabama, Texas (Navasota, Blackshear), Louisiana (Ball), Arkansas 
(Rolfs), Mexico, Colorado (Petersburg, Pammel, Johnson, Lum- 
mis and Buchanan), (La Porte, Pammel and Johnson), Iowa, Minne- 
sota, Missouri (St. Louis, Pammel), Nebraska (Crete, Pammel, 207), 
the Dakotas, Wisconsin (LaCrosse, C. M. King) ; New Brunswick to 
Saskatchewan. 

General, From British Islands, Germany, France and east to 
Asia and Australia, 

3, SETARIA VIRIDIS. 

Setaria viridis, Beauv. Af2:ros. 51. 1812. Watson and Coulter in Gray's 
Man. Hot. 634. (6 ed.) Lamson-Scribner, Grasses of Tenn. Bull. Univ. of 
Tenn. Agrl. Exp. Sta. 7: 56. pL 16, /. 63, 1894. 

Panicum viride L. Sp. PI. 83. 1762. (2 ed.) 

Ixophorus viridis Nash, in III. Fl. 1: 126. /. 282, 1896. 

Chanuuraphis viridis L. Porter. Bull. Torr. Club. 20: 196. 1893. Beal. 
Grasses of N. A. 2: 157. 1896. 

Chaeiochloa* viridis Scribn. Bull. U. S. Dept. Agrl. Div. Agros. 4: 39. 
1897—7: 71. /. 65, 1900. 
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DESCRIPTION. 

Green Fox Tail. An 
erect, glabrous, caespitose an- 
nual, i to 3 feet (2-9 dm.) 
high, with short, lanceolate 
leaves and dense, cjlindrical 
spike- like, green panicles i to 
4 inches (2-10 cm.) long. 
Culms usually much branched 
at the base, glabrous; nodes 
smooth; leaf -blades 2 to 10 
inches (.5-2.5 dm.) long, 2 
to 5 lines (4- 10 mm.) wide, 
long-acuminate, slightly scab- 
rous on both sides; setae slen- 
i m^M i W f m ■ ^^^' strict, spreading, an- 

I ^M nk i H i ¥ trorsely scabrous, 5 to 7-]- 

»/rV/ 11 ii // lines (1-I.5 cm.) long, green 

or rarely purplish. Spikelets 
about I line (2 mm.) long; 
second and third glumes five- 
nerved, equalling the spike- 
let; flowering glume ellipti- 
cal, rounded at the apex, fine- 
ly and faintly transversely 
wrinkled below, or only 
striate and pitted. In waste 
places and cultivated grounds 
throughout North America. 
July to September. 
Fox tail grass is abundant in all parts of the state, everywhere a 
pernicious weed in cultivated fields. 

DISTRIBUTION. 

Iowa, 28 Des Moines, 1007 Manchester, 268 Clinton, Wheat- 
land (Ball); Dakota City, Eagle Grove, Elmore, Minn., Minnesota- 
Iowa line, Carroll, 1023 Kossuth County, Webster City, Jefferson, 
Council Bluffs, Carnarvon, Dakota City, Sioux City» 2261 Des 
Moines, 2220 Webster City, Aluscatine, Des Moines, Mason City 
(Pammel) ; Ames (Zmunt, Stewart, Fairfield, C. A. Wilson, Ketterer, 
Hitchcock, Weaver, Ball, Sirrine) ; 3285 Steamboat Rock (Mis; 




Fio. 63. Selaria viridU. a. splkelet with 
bristles ; 6,c,8plkelei8 with glume, bristles removed ; 
d, flowering glume. (Dlv. of Agros. U. S. Dept. 
Agrl. ) 
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King) ; Hamilton to Hancock County (Preston) ; Rock Rapids, Keo- 
kuk County, Forest City, Johnson County (Shimek) ; 808 Kossuth 
County (Pammel and Cratty) ; Decatur County (Fitzpatrick) ; In- 
dianola (Carver) ; 1085 Fayette (Fink) ; Dysart (Miss Sirrine) ; West 
Union (Whitmore) ; Jewell Junction (Carver) ; Cedar Rapids (Miss 
Hall); 692 Gienwood (Jackson); Montrose (Osborn) ; Sioux City 
(Miss Wakefield) ; 712 Amana (Schadt) ; 23 Forest City (Shimek) ; 
Mt. Pleasant (Mills) ; Lavvler (P. H. Rolfs) ; Battle Creek (Preston) ; 
Van Cleve (Warden); 1136 Durant (Weaver); Alden (Stevens); 
Boone (Carver) ; West Union (Whitmore) ; Le Claire (F. M. Rolfs) ; 
Indianola (Carver) ; Johnson County (Fitzpatrick) ; 716 Dixon (Sny- 
der) ; Pl}-mouth County (Brown). 

North America, From Maine, New York (Washington County, 
Parry) ; Connecticut (Glastonbury, Wilson), New Jersey (Shelton, 
Halsted), District of Columbia (Washington, Vasey), south to Flor- 
ida; Alabama to Texas (Buckley), Mexico, Utah to Colorado (Ft. 
Collins, Cowen), Nebraska (Grand Island, Broken Bow 18, 74, Pam- 
mel; Crete, Pammel, 200; Kearney, Holms), the Dakotas, Iowa, Min- 
nesota (Sand Lake, Sandberg), (Winona, Holsinger), Wisconsin 
(La Crosse, 3127 D. S. Pammel; La Crosse, Pammel), Illinois (Chi- 
cago, Pammel) ; Nova Scotia, Manitoba and Saskatchewan. 

General. Great Britain through Germany, Denmark and warmer 
portions of Europe generally. Asia (India), China, Japan, Africa, 
Australia and South America. 

4. SETARIA ITALICA. 

Panicum Italicum L. Sp. PI. 56. 1753. 

Setaria lialica Besiuv . Agros. 5L 1812. R. & S. Syst. 2: 423. 1817. 

Sefaria liaiica Kunth. Watson and Coulter in Gray Man. Bot. 634. 
1890. (6cd.) Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. 
Sta. 7: 56. f,64. 1894. 

Chamaeraphis Italica (L.) Kuntze. Rev. Gen. PI. 768. 1891. Beal. 
Grasses of N. A. 2: 154. 1896. 

Ixophorus Italicus (L.) Nash. Nash in Britton and Brown III. Fl. 1: 
127. /. 2S3. 1896. Bull. Terr. Bot. Club. 22: 423. 1895. 

Chaetochloa Italica (L.) Scribner. Bull. U. S. Dept. Agrl. Div. 
Agros. 7: 74. /. 68, 1900. (3d ed.) Scribner and Merrill. Bull. U. 8. 
Dept. Agrl. Div. Agros. 21: 20. /. 9. 1900. Bull. U. S. Dept. Agrl. Div. 
Agros. 4: 39.1897. 

*The StLaria Oermanica is coDsidered a good Bpecies by some botanists. 

Setaria Oermanira Beanv. Asros. 61. 1812. Scribn. GrasFes of Tenn. Ball. Univ. 
Tenn. A^l. Exp. Sta. 7: 59. 1894. Panicum Germanicum (Mill. ) Gard. Diet. 1. 1768. (8th 
ed.) Chaetochloa Tlalicavar. Germanica (Mill.) Scribn. Scribner. Am. Grasses. Bull. U. S. 
Dept. Agrl. Div. Agros. 21: 21. 

DR^CRTPTTOir. 

Germait Millet.— a caeApltose annnal, from 1 to !t feet (8-9 dm. ) high, with narrow 
panicles, aboat H Inch (I cm.) in diameter, and long, usually purple setae, some form» 
approaching Setaria viridis. 
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description. 

Italian Millet or 
Hungarian Grass. A 
stout, erect, somewhat 
glaucous annual, 3 to 8 
feet (10-24 dm.) high, 
with broad leaves and 
large, dense, compound, 
spiciform panicles 3 to 
8 inches (8-20 cm.) in 
length. Nodes bearded, 
with short, appressed 
hairs; leaf-blades lanceo- 
late, narrowed at the 
base, long-acuminate, 8 
to 16 inches (2-4 dm.) 
long, i to li inches (i^- 
3 cm.) wide, scabrous. 
Panicles dense, cylindri- 
cal, i to I J inches (2-3 
cm.) in diameter; rachis 
densely villous; setae one 
to three, green or pur- 
plish, antrorsely sca- 
brous. Spikelets elliptical, 
strongly convex, ij to 2 
lines (2^-3 mm.) long, 
obtuse; second and third 
glumes about equalling 
the flowering glume, five to seven-nerved ; flowering glume glossy, nearly 
smooth. Widely cultivated. Quebec to Minnesota, south to Florida 
and Texas. July to September. 




Fio. 64. Setaria Italica.—a, b, Spikelets with 
bristles ;c, flowering glome. (Div. Agroe. U. S. Dept. 
AgrL) 



This form is usually regarded as only a variety of the Italian Millet, and is only fonnd 
in cultivation or perhaps springing up from seed on land where cultivated the season 
previous. The German differs from the Italian Millet in having a more dense or compact, 
and usually erect panicle or * 'head. " Widely cultivated in most parts of the world. 

DISTRFBUTrON. 

Iowa. Forms which may be regarded as this have been found in Carnarvon, Carroll, 
JefEerson (Pammel);924 Emmet County (Pammel and Cratty); Scott County, (Bartsch); 
Waterloo (Hitchcock) . 

North America. Occasionally spontaneous after cultivation In the eastern, southern 
and northwestern states and on the Pacific Coast. 
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Millet or Hungarian grass is widely cultivated in this state; gen- 
erally as a catch crop. It has established itself chiefly in cities and along 
railroads. 

DISTRIBUTION. 

Iowa. Le Claire (F. M. Rolfs); Waterloo (Hitchcock); 924 
Emmet County (Pammel and Cratty) ; Carnarvon, Sioux City, Jeffer- 
son, Carroll, Boone, Dakota City, Turin, Logan (Pammel) ; 3144 and 
3046 Pilot Mound (Miss King and A. MacCorkindale) ; Mt. Pleas- 
ant (Mills) ; 1 137 Durant (Weaver) ; 27 Des Moines (Ball) ; Ames 
(181, 1026 Bal>, Fisher, Crozier, Hitchcock, Pammel); West Union 
(Whitmore); Van Cleve (Warden); Boone (Carver); 267 Clinton 
(Ball). 

^' North America. From New England to Texas, Nebraska (Crete, 
Pammel), Iowa, Wisconsin (La Crosse, Pammel; D. S. Pammel and 
C. \L King 3256 and 3316), and occasionally on the Pacific Coast. An 
introduced species. 

General, Native to Europe and Asia. Its cultivation seems to have 
been quite common in the temperate regions of Europe and Asia in pre- 
historic times. 

4. CENCHRUS. 

Cefichrus L. Sp. PI. 1049. 1753. Endlicher. Gen. PI. 85. Bentham 

and Hooker. Gen. PI. 3: 1105. Hackel in Engler and Prantl. Nat. 

Pflanz. Fam. II. 2: 36. /. 30, Scribner. Bull. U. S. Dept.Agrl. Div. 
Agros. 20: 40. /. 26, 

Spikelets as in Panicuin, awnless, but enclosed, i to 5 together, in a 
globular and bristly or spiny involucre, which becomes coriaceous, and 
forms a deciduous, hard and rigid bur; the involucres sessile in a ter- 
minal spike. Styles united below. (An ancient Greek name for Setaria 
Italica.) 

About twelve species occur in the tropical and warmer temperate 
regions. One species common from Maine to New York, south to Flor- 
ida, west to Texas, Mexico, California; through Kansas, Colorado, 
Iowa, Minnesota, Dakota and Ontario. 
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CENCHRUS TRIBULOIDES. 

Cenchrus tribuloides L. Sp. PI. 1050. 1753. Watson and Coulter. Gray. 
Man. Bot. 634. pi. 14. 1890. (6 ed.) tfcribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 57. /. 65. 1896. Bull. U. S. Dept Agrl. 
Div. AR:ros. 7: 75. /. 69, 1900. (3d ed ) Beal. Grasses N. A. 2: 161. (.29, 
1896. Nash in Britton and Brown. 111. Fl. 1: 127. /. 264. 1896. 

Cenchrus Carolinianus'^aXX. Fl. Car. 79. 1788. 

DESCRIPTION. 

Sand Bur. Annual, with 
spieading or ascending, much 
branched culms, rarely a foot 
high, somewhat compressed. 
Leaves flat or simply folded, 
about six inches long, acute, 
finely serrulate along the mar- 
gins; sheaths generally much 
exceeding the internodes, hairy 
along the margins and at the 
throat. Burs containing the 
spikelets, six to twenty, nearly 
globose, covered with strong, 
and more or less pubescent, 
barbed spines, becoming verj* 
hard at maturity and readily 
falling of?. Sandy soils and 
tracts. June to October. 

Sand bur is widely distributed 
in the state, occurring on sand 
bars and flood plains of streams 
especially m central, northern 
and eastern Iowa. The most 
abundant weed on Muscatine 
Island. It is also common 
where sand ballast is used on 
railroads. 




Fig. 66. Cenchrus tribuloi(Us—a, spiny 
bar which incloses the spikelets ; b, sect ion of 
the same; c, lateral view of one of the spike- 
lets. (Div. Agros. U. S. Dept. of Agrl.) 



DISTRIBUTION. 



Iowa, Ames ii2 (Ball, Bessey, Hitchcock); 3201 (Hunt and 
Rolfs) ; Boone (Carver) ; Maquoketa (Goodenow) ; Manchester 989 
(Ball) ; Mt. Pleasant (Mills) ; Fayette County (Fink) ; Cedar Rapids 
(Miss Hall) : Sioux City (Miss Wakefield) ; Keystone (Koch) ; Law- 
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Fia. W. Dlatribation of Selaria, Zizania, cenchrus and Leersia. 
• Specimens in herbarinro. f Based on observation. 
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ler, New Hampton, Keokuk (P. H. Rolfs); Ft. Dodge (Bcssey) ; 
Muscatine (Reppert) ; Decatur County (Fitzpatrick) ; Lansing 3005i 
Steamboat Rock 3161 and 3030 (Miss King) ; Turin 679, Des 
Moines, Council Bluffs, Eagle Grove, Wilton Junction, 15 14 Mis- 
souri Valley, Hawarden, Clinton, De Witt 14.60, Sioux City (Pam- 
/mel) ; Manchester (Blair) ; Council Bluffs (Misses Cavanagh and 
Dilnc) ; Iowa City (Macbride); Johnson County (Miss Linder) ; 
Dubuque County (Bartsch and Fitzpatrick) ; Winneshiek County 
(Goddard) ; Council Bluffs (Miss Cavanagh) ; Charles City (Sher- 
man), 

North America, From Maine, New Jersey (Vasey), (Dr. 
Kniskern), Virginia (Marshall Hall, Pammel), Ohio (Cleveland, M. 
Nichol; Painsville, Beardslee), south to Florida (Du Val County 
Curtiss), Alabama (Mobile, Mohr.), west through Texas (College 
Station, Navasoto, Pammel; Nealley) ; California, Mexico (Palmer), 
New Mexico (Soccoro, Vasey, 186) ; Kansas, Nebraska (McCook, 
Pammel; Chelsea, Clements, 2827), Minnesota (Crow Wing County, 
Sandberg) ; Wyoming (Griffith, 743), Wisconsin (La Crosse, Pammel; 
D. S. Pammel and C. M. King 3018), Illinois (Chicago Pammel), 
Michigan (Grand Rapids, Crozier). 

5. PENNISETUM. 

Pennisetum Pers. Syn. 1: 72. 1805. Endlicher. Gen. PI. 85. in part. 
Bentham and Hooker Gen. PI. 3: 1105. Hackel Engler and Prantl. Nat. 
Pflanz. Fam. II. 2: 38. f.SJ. Scribner. Bull. U.S. Dept. Agrl. Div. 
Agros. 20: 41. /. 27. 
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DESCRIPTION. 



Spikelets solitary or 2-3 to- 
gether, subtended by an invo- 
lucre of one to many bristles, 
which are often plumose and 
fall off with the spikelets at 
maturity ; inflorescence race- 
mose, or dense and spike-like. 
Glumes 4; the first empty and 
smaller than the others; the sec- 
ond usually as long as the spike- 
let, empty; the third empty, or 
with a palea or a staminate 
flower; the fourth, or terminal, 
inclosing a pistillate or hermaph- 
rodite flower arid palea. Sta- 
mens 3. Styles distinct or more 
or less connate below; stigmas 
plumose. Grain included in the 
rigid fruiting glume and palea, 
free. Annual or perennial 
grasses, with simple or branched 
culms; flat leaves, with usually 
spike-like panicles terminal on 
the culms or its branches. 

About 40 species, chiefly na- 
tive to the tropical and sub- 
tropical regions of the Old and 
New Worlds. Some 12 species 
native to Mexico and Central 
America, Eight species are re- 
corded for the United States. 
Pennisetum setosum is native to 
Florida and Mexico. One 
species, Pennisetum iyphoideum 
is grown under the name of 

_ , . . .^ .,* Pearl Millet and ha-> been cul- 

PennUetum iyphoideum. After , /■ 1 • t 

Hackei. tivated of late years in Iowa. 

The Pennisetum longistylum of Abyssinia is sometimes cultivated 
as an ornamental grass. 




Fio. 87. 
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TRIBE VI.— ORYZE^. 

Spikelets usually much compressed laterally, i -flowered, staminate, 
pistillate, or hermaphrodite; empty glumes 2 or none, the flower bein^ 

subtended by the floral glume and 
palea alone, the latter i -nerved 
and regarded by some as a sec- 
ond glume; stamens frequently 
6; axis of the inflorescence not 
articulated. 

A small tribe of about forty 
species, divided among sixteen 
genera, mostly confined to tropi- 
cal America. The best known 
Fio.68. B^i}..\.totLeersiaoryzoide.. representative in Iowa is rice- 
cut grass (Leersia), of which there are three species, and another repre- 
sentative, wild rice (Zizania), but the most important member is the 
rice (Oryza saliva), of the Old World, because of its extensive use as 
a cereal. 

KEY TO THE GENERA OF THE ORYZBAE. 

Spikelets unisexual, plants monoecious Zizania.^ 

Spikelets perfect, strongly compressed Leersia, * 

1. ZIZANIA. 

Zizania L. Sp. PI. 991. 1753. Endlicher. Gen. PI. 78. Bentham and 
Hooker. Gen. PI. 8: 1115. Hackel in Engler and Prantl. Nat. Pflanz. Fam. 
II. 2: 40. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: f.33. 

Hydropyrum Link. Hort. Berol. 1: 252. 

Flo\vers monoecious; the staminate and pistillate both in i -flow- 
ered spikelets in the same panicle. Glumes 2, subtended by a small 
cartilaginous ring, herbaceo-membranaceous, convex, awnless in the 
sterile, the lower one tipped with a straight awn in the fertile spikelets. 
Palet none. Stamens 6. Stigmas pencil-form. Large, often reed-like, 
water grasses. Spikelets jointed upon the club-shaped pedicels, very 
deciduous. (Adopted from the Greek word for the ancient name of 
some wild grain.) 

A monot>pic genus in North America, from Maine to Florida and 
Texas; Arkansas, Nebraska, Iowa, Dakota, Minnesota, Wisconsin, New 
Found land and Ontario. 
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ZIZANIA AQUATICA. 

Zizania aguatica L., Sp. PI. 991, 1753. Watson and Coulter. Gray. 
Man. Bot. 635.^/. 7. 1890. (6th ed.) Scribner. Grassei of Tenn. Bull. Univ. 
Tenn. Agr. Exp. Sta. 7: 58. 1894. Bull. U. S. Dept. Agr. Piv. Agros. 
17: 113. /. 409, 1899. Nash in Britton and Brown III. PI. 1: 128. /. 286. 
1896. Bcal. Grasses of N. A 2: 173. /. 34, 1896. Vasey Contr. U. S. Nat 
Herb. 8.41. 




Fio. 60. Zi»ania aquatiea. —a, pistillate spik*- 
let; 6. palea and flower; e, staminate splkelet. 
(Dir. Arroe. U. 8 Dept. AgrL ) 



DESCRIPTION. 

Wild Rice. A stout, 
erect, aquatic annual, 5 to 17 
feet (9-30 dm.) h!g:h, 
with broad, flat leaves and 
large panicles, 10 to 20 inches 
(30-bo cm.) long. Stami- 
nate spikelets 3 to 6 lines (6- 
12 mm.) long, awnlcss; the 
pistillate spikelets 4 to 12 
lines (8-24 mm.) long, the 
outer one bearing an awn 
12 to 24 lines (24-48 mm.) 
long. Grain linear 5 to 8 
lines (10-16 mm.) long. 
Swamps and shallow mar- 
gins of sluggish streams and 
rivers. June to October. 

Wild rice is most frequent 
in northern Iowa in the lake 
region. Common also along 
the Mississippi and northern 
Missouri in Iowa. I'hough 
once common in the vicinity 
of Ames, it has now disap- 
peared. 



DISTRIBUTION. 

loiva. 3039 Steamboat Rock, 3139 Lansing (Miss King) ; Ames 
(beyond Hammond's Mill) ; 1294 Jewell Junction (Pammcl) ; CcJar 
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Rapids (Shimek); Ames (Crozier, Hitchcock); Clear Lake, Cedar 
Rapids (Hitchcock); Estherville (Cratty) ; ^b^ Armstrong (Pammd 
and Cratty); Fayette (Fink); Rock Rapids (Miss Wakefield); 972 
Armstrong (Pammel and Cratty); 471 Muscatine (Reppert) ; De- 
catur County (Fitzpatrick) ; Mud Lake (Miss Fish); Rock Rapids 
(Shimek). 

North America. New Brunswick, Quebec, Ontario, Manitoba, 
Maine, New York, to Carolina and Florida; west to Alabama and 
Texas, Arkansas, Missouri (Pammel), S. Dakota (Huron, Griffith), 
Iowa, Minnesota (Pine Creek, Pammel), Wisconsin (La Crosse, Madi- 
son, Dead L^ke, Pammel; Burlington, Parry; Pewaukee Lake, Parry) ; 
Illinois (Bluff Lakes, Eggert; Graceland, Pammel), Ohio (Columbus, 
Sullivant; Baltimore, Horr). 

General, From Central Siberia to Japan under the name of Z. 
latifolia, which is nothing more than a variety of the North American 
species. 

2. LEERS lA. 

Leersia. Swartz. Not. Gen. Sp. PI. 21. 1788. Bentham and Hooloer. 
Gen. PI. 8: 1117. Hackel in Engler and Prantl. Nat. Pflanz. Fam. 
II. 2: 41. 

Z^^jf'a Soland. Sw. Fl. Ind. Occ. 1: 119. Endlicher Gen. PI. 78. 

Homalocenchrus Mieg. Hall. Stirp. Helv. 2: 201. 1768. Scribner- 
Bull. U.S. Dept. Agrl. Div Agros. 20: SO. /. i5. 1900. 

Ehrhartia Wigg. Prim. Fl. Holsat 63. 1780. 

Flowers crowded in one-sided, panicled spikes or racemes, perfect, 
but those in the open panicle usually sterile by the abortion of the ovary. 
Those enclosed in the sheaths of the leaves close-fertilized in the bud and 
prolific. Spikelets i -flowered, flat, more or less imbricated over each 
other, jointed upon the short pedicels. Glumes 2, chartaceous, strongly 
flattened laterally or conduplicate, awnlcss, bristly-ciliate on the keels, 
closed, nearly equal in length, but the lower much broader, enclosing the 
flat grain. Palet none. Stamens 1-6. Stigmas feathery, the hairs 
branching. Perennial, marsh grasses; the flat leaves, sheaths, etc., very 
rough upward, being clothed with very minute, hooked prickles. (Named 
after John Daniel Leers, a German botanist.) 

Species five, although some writers give the number as six. Found 
in the warmer regions of temperate America; one species (Leersia ory- 
zoides)t has been widely naturalized in Europe, Africa and Asia. 

KEY TO THB 8PBGIBS OF LEERSIA. 
, Spikelets oblong, their width less than i their length. 

Spikelets 2.5-3 mm. long, usually dark green L, Virginica.^ 

Spikelets 4-5 mm. long, usually yellowish Z. oryzoides,* 

Spikelets oval, their width more than i their length Z.. lenticularis* 
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1. LEERSIA VIRGINICA. 

Leersia Virginica Willd. Sp. PI. 1: 325. 1797. Watson and Coulter 
Gray Man. Bot 635. 1890. (6th ed.) Scribner. Grasses o£ Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 59. /. 68, 1894. Vasey Contr. U. S. Nat. Herb. 
3: 42. 

Leersia Virginica Michx. Fl. Bor. Am. 1: 37. 1803. 

Asprelia Virginica R. & S. Syst. 2: 266. 1817. 

Homalocenchrus Virginicus ( ^illd.) Britton. Beal. Grasses N. Am. 2: 
178. 1896. Nash in Britton and Brown. III. Fl. 1: 129. /. 287. 1896. 
Scribner Am. Grasses. Bull U. S. Dept. Agrl. Diy. Agros. 7: 83. /. 
77. 1900. (3d ed) . 

Homalocenchrus Virginicus Britton. Trans. N. Y. Acad. 0: 14. 1889. 
DESCRIPTION. 

Whit£ Grass. A slen- 
der, erect or ascending, 
usually much branched, leafy 
grass, 2 to 3 feet (4 or 6 
dm.) high, from short, scaly 
root-stocks. Nodes pubes- 
cent with reflexed hairs. 
Sheaths retrorsely scabrous; 
ligule memfbranous, very 
short; leaf-blade linear or 
narrowly lanceolate, 2 to 5 
inches (4-10 cm.) long, and 
I to 4 lines (2-8 mm.) wide, 
scabrous on both surfaces, and 
very minutely and sharply 
scabrous on the margins. 
Panicle 3 to 5 inches (6-10 
cm.) long, simple, composed 
ot a few more or less spread- 

Il^Sk 11/ 1 / \ V ^^'^' one-sided racemes, i to 

/ ItSMf//^ \ ^ 3 inches (2-6 cm.) long. 

"^SSIIir bpikelets ij to 2 lines (3-5 

^N» m mm.) long, strongly ap- 

jj JB^ fl pressed to the branches and 

S3^e^^ J closely imbricated; glume 

very abruptly short-pointed, 
ciliate on the curved keel, 
and with a few very short, 
stiff hairs on the sides, 
or nearly smooth; palea 
similar to the glume, but narrower, and with nearly a straight keel. 




Pio 70. Leertia Virginica. — <«, branch of the 
iufloretfcence; b. e, spikelets. (Dlv. of Agros. U. 
8. Dept. of .\grl.) 
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Moist thickets and low woods, usually along streams. May to October. 
Leersia Virginica occurs throughout the state in moist, alluvial 
thickets. 

DISTRIBUTION. 

Iowa. Mason City (Pammel); Steamboat Rock 3172 (Miss 
King) ; Winterset, Boone (Carver) ; Ledges, Boone County, 240 Clin- 
ton, Turin, Marshalltown, no Dakota City, Jefferson, 1082 Marshall- 
town (Pammel); 24 Granite (Shimek) ; Ames (Ball 139, Bessey) ; 
Muscatine (Reppert) ; Greenfield (Stewart) ; Iowa Lake, Emmet 
County 775 (Pammel and Cratt>0 ; Mt. Pleasant, 90 (Mills) ; Ames, 
Keokuk (Hitchcock); Libcrtyville (Baldwin); Manchester, 719 
(Ball) ; Sioux City (Miss Wakefield) ; Mt. Pleasant (Mills) ; Fayette 
(Fink); Spirit Lake, Lyon County (Shimek); Nevada (Pammel) 
Steamboat Rock, Pine Creek (Miss King). 

North America, From Maine to New \'ork, New Jer<e}', Con- 
necticut (Hartford Count>\ Wilson 1267), North Carolina, Florida 
west to Alabama (Culman, Eggert), and Texas; Mississippi (Panola, 
Eggert), Louisiana (Richland Parish, Ball 17), Nebraska (Crete, 
Pammel, 198, 284), Missouri (St. Louis, Pammel; St. Louis, Eggert), 
South Dakota, Minnesota, Iowa, Wisconsin, Ohio (Baltimore, Horr). 

2. LEERSIA ORYZOIDES. 

Leersia orysoid^s SwsLTtfi F\, Ind. Occ. 1: 132. 1797. Watson and 
Coulter. Gray. Man. Bot. 635. pL 7. 1890. (6tb ed ) Scribner. Grasses of 
Tenn. Ball. Univ. Tenn. Agrl. Exp. Sta 7:60. /. 67. 1894. Vasey Conir. 
U. S. Nat. Herb. 8: 41. 

Homalocenchrus oryzoides (L.) Mieg. Beal. Grasses of N. A. 2: 178. 
/. 37, 1896. Poll. Hist. PI. Palat. 7: 52. 1776. 

Homalocenchrus or \ zoides (L.) Poll. Nash in Britton and Brown, 
111. PI. 1: 129. /. 2S8, 1896. Scribner. Am. Grasses. Bull. U. S. Dept. Agrl. 
DiT, Agros. 7:82. / 76. 1900. (3ded). 

Phalaris oryzoides \^. Sp. PI. 55. 1753. 

EhrhartiaclandestinaW\%%, FL Holsat. 695. 1780. 

A spreila oryzoides LsLTn. 111. 1: 167. 1791. 

Oryza clandesiina A.Br. Asch. Fl. Brand. 799. 1864. 

DESCRIPTION. 

Rice Cut Grass. A rather stout, rough and usually much 
hranched grass. 2 to 3 or 4 feet (4-6 or 8 dm.) high, with flat leaves, 
ami an open, pale green or straw-colored panicle. Nodes usually bearded. 
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Sheaths auric led on the 
sides at the apex, strongly 
scabrous, the points of 
the minute spines which 
lie in the depressions of the 
striae, directed downwards; 
ligule firm-.nembranaceous, 
about a line long; leaf-blade 
5 to lo inches (10-20 cm.) 
long, 3 to 6 or 7 lines (6- 
12 or 14 mm.) wide, very 
acute, contracted and often 
pubescent at the base, scab- 
rous on both surfaces, the 
margins very rough with 
minute sharp spines which 
in the lower part of the leaf 
are directed toward the 
base, and in the upper part 
are directed forward or to- 
wards the apex. Panicle 6 
to 10 inches (12-20 cm.) 
long, the slender, ascend- 
ing branches 2 to 4 inches 
(4-8 cm.) long, naked 
below, flower - bearing to- 
ward the ends. Spikelets 2 
to 2 J lines (4-5 mm.) long, 




Fio. 71. Leertia orytoide».-a^ branch of inflor- 
eacence bearing seyeral spikelets; b, e, Bpikelet9, d, e. 
grain. (Div. Agroa. U. 8. Dept. AgrL ) 



about i line (i^ mm.) broad, loosely imbricated; apex of the glumes 
and palea abruptly pointed, the keels strongly ciliate and with short 
scattered hairs on the sides. Within the lower sheaths may be found 
cleistogamic or hidden, fruiting spikelets. Along streams and ditches 
and in marshes, usually in the open. August to October. Leersia ory- 
zoides is common along all of our streams and borders of marshes. 

DISTRIBUTION. 

Iowa. 3227 Boone, Dakota City, Hawarden, 241 Clinton (Pam- 
mel) ; 3029 Steamboat Rock (Miss King); Forest City (Shimek) ; 
Kossuth County, 790 (Pammel and Cratty) ; Decatur County (Fitz- 
patrick); Manchester, 731 (Ball); Mt. Pleasant, 863 (Mills); Iowa 
City (Hitchcock); Cedar Rapids, Ames (Hitchcock); Charles City 
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(Arthur); Woodbine (Burgess); Winterset, Boone (Carver); Arm- 
strong, 1064 (Cratty); Creston, loii (Bettenga) ; Mt. Pleasant, 686 
(Witte) ; Ames, 138 (Ball) ; Wild Cat Den, 1265 (Pammel and Rep- 
pert) ; Marshalltown (Stewart); Muscatine (Reppert) ; Keokuk (P. 
H. Rolfs); Fayette (Fink); near Hawarden (Pammel); Armstrong, 
745 (Pammel and Cratty) ; Marshalltown (Eckles) ; Lake Okoboji 
(Miss Wakefield); Iowa Lake, 802 Emmet County (Pammel and 
Cratty) ; Hamilton to Hancock County (Preston) ; Granite, Spirit 
Lake (Shimek). 

North America, From New England, New York (Madison 
Ciounty, Parry), to Florida, Alabama, Texas (Neally), Mexico, Col- 
orado (Ft. Collins, Crandall), California, Oregon to Nebraska, the 
Dakotas (S. D. Redfield, Griffith), Iowa, Minnesota, Wisconsin (La 
Crosse, Pammel; Bloomingdale, D. S. Pammel and C. M. King), 
Illinois (Bluff Lakes, Eggert) ; Nova Scotia to New Brunswick, Que- 
bec, Ontario and Saskatchewan. 

General. This grass was early introduced into Europe and Asia; es- 
pecially common in southern Europe where it has become a very bad 
weed along irrigation ditches. It has now spread to all the warm coun- 
tries of Europe and Asia; found also in south America. 

3. LEERSIA LENTICULARIS. 

Leersia Unlicularis HLxohTi Fl. Bor. Am. 1: 39. 1803. Watson and 
Coulter. Gray. Man. Bot. 635. 1890. (6th ed.) Scribner. Grasses of Ten n. 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 60. /. 66. 1894. 

Hoinalocenchrus Uniicularis (Micbz.) Kuntze Beal. Grasses of N. A. 
2: 179. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 80. /. 74, 
1900. (3ed.) Kuntze Rev-. Gen. PI. 2: 777. 1891. 

Hotnalocenchrus lenticularis (Michx.) Scribn. Nash in Britten and 
Brown 111. PI. 1: 129. /. 289, 1896. Scribn. Mem. Torr. Bot. Club. 5: 33. 
1894. 

DESCRIPTION. 

Catch Fly Grass. A rather stout, branching perennial, 2 to 3 
fept (4-6 cm.) high, from a creeping, scaly root-stock, with widely 
:nreading, broad leaves and diffuse panicles. Nodes smooth or some- 
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times downwardly bearded. 
Sheaths firm, striate, smooth 
or more often rough, with 
downwardly pointed, sharp 
pricldcs, which lie in the 
grooves of the striae, aur- 
idcd at the apex ; ligule firm- 
mcmbranaceous, about a line 
long, smooth or sometimes 
pilose on the back; leaf- 
blade 4 to 10 inches (8-20 
cm.) long, 4 to 8 lines (8- 
i6 mm.) wide, acute, con- 
tracted towards the base and 
on the back where the blade 
joins the sheath. Panicle 4 
to 8 inches (8-16 cm.) long, 
the branches solitary or in 
pairs, widely spreading or 
finally deflexed, flower-bear- 
ing near the extremities. 
Splkelets on very short, scab- 
rous pedicels, broadly oval, 
strongly flattened laterally, 
2i to 3 lines (5-6 mm.) 
long, and about 2 lines (4 
mm.) broad, closely imbri- 
cate, the glume and palea 
strongly bristly-ciliate along 
the keels. August to Sep- 
tember. 

This species is confined to eastern Iowa and occurs in alluvial flood 
plains. 




Fig. 72. Leersia lenHcularis—B, imbricated 
•pikelet s;b, glame and pales. (DIt. Agros. U. 8. 
Dept. AsTl. ) 



DISTRIBUTION. 



lotva. 3165 Steamboat Rock, 3142 Lansing (Miss King); Clin- 
ton, 242 (Pammel) ; Muscatine (Reppert) ; Iowa City (Hitchcock). 

North America. Virginia to Tennessee, Alabama,. Iowa, south- 
western Wisconsin (?), through Missouri, Illinois (Hancock County, 
Arthur), Texas, , ^ . <. 
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FfO. 73. Diskribaiioa of PAa2ar(s. ArUhoxnnthum Hieroe?Uoe mnd Arittlida. 
• Specimens in herbarium, f From obMrvation. 
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3. ORYZA. 

Oryza, L. Sp. PI. 333. 1753. Endlicher. Gen. PI. 78. Bentham & 
Hooker Gen. PI. 8: 1116. Hackel in Engler & Prantl. Nat. Pflanz Pam. II. 
2:41. f,37. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 49. f,34. 

Padia. ZoU. & Mor. Verz PI. Zoll. 103. 



DESCRIPTION. 

Spikelets i -flowered, hermaphrodite, strongly flattened laterally, in 
termirwil panicles; rachilla articulated below the empty glumes. Glumes 
3, the first two small, empty; the third compressed, keeled, somewhat 
rigid, usually awned. Palea i -nerved, nar- 
rower, but about the length of the glume. 
Stamens 6. Grain oblong, obtuse, closely 
enveloped by the fruiting glume. Aquatic 
grasses with flat leaves and terminal pan- 
icles. 

About twenty species have been de- 
scribed ; the number has been reduced to six 
by Hackel. Found chiefly in the tropical 
regions of both hemispheres; India and 
China. Cultivated rice {Oryza sativa) 
has been in cultivation in China since an- 
cient times; introduced into southern 
Europe by the Arabs; cultivated in the 
Carolinas since the seventeenth centurj-. 
In addition to its culture in the West In- 
dies and South America, it is also cultivated 
in the Philippines. It i«? the most impor- 
tant cereal of China, Japan and India. The 
upland rice is grown farther north than the 
other t>'pe, which needs a great deal of , 
water to produce the best crops. 

TRIBE VII. PHALARIDEAE. 
Spikelets more or less laterally compressed, one or rarely three- 
flowered; glumes fiwt, the first two empty and below the articulation of 




Fio. 74. Oryta iotiva. (After 
Nees-Hackel.) 
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the rachilla, the third and fourth above the articulation, usually empty, 

\try unlike the outer ones, rarely sub- 
tending staminate flowers, sometimes re- 
duced to mere bristles, the fifth glume 
with a one-nerved or nerveless palea and 
hermaphrodite flower. 

A small tribe, comprising six genera 
and sixty species, of little importance. A 
few are cultivated for forage, like the 
sweet vernal grass. Phalaris, com- 
Pio. 75. spikeiet of Phaiarit "^^n canary grass, is cultivated chiefly as 
^rundt/wcea-empty glumes, flow- f^^j f^f birds. The largest genus, 
ering glumes and perfect flower with ^ . . 

hairy rudiments. (Ehrhartia), has 24 species, 20 of which 

are found in South Africa, the remainder in New Zealand and New 
Holland. Phalaris, with ten species, is found chiefly in southern Europe; 
one species is widely distributedin Asia and America. Hierochloe 
is found in northern temperate Europe and North America. 

KEY TO THE GENERA OF THE PHALARIDEAV. 

Third and fourth glumes empty, rudimentary, awnless Phalaris.^ 

Third and fourth glumes empty, small, awned on the back 

—Anthoxanthum . * 
Third and fourth glumes enclosing a staminate flower, almost equalling 

the first and second Hierochloe,^ 

I. PHALARIS. 

Phalaris L,. Sip, PI. 54. 1753. Endlicher. Gen. PI. 81. Benthamand 
Hooker. Gen. Pi. 3: 1138. Hackel in Engler and Prantl. Nat. Pflanz. 
Fam. II. 2: 43. /. 40. 

Digraphis, Trin. Fund. Agros. 127. 1820. 

Baldinger a G&ertn. Mey. and Schreb. Fl. Wetter. 1: 43. 1799. 

lyphodes, Moench. Meth. 201. 1799. 

Spikelets crowded in a clustered or spiked panicle, i -flowered. 
Glumes 5, the third and fourth reduced to mere rudiments (a scale or 
a pedicel), one on each side, at the base of the flowering glume and palet 
which are flattish, awnless and shining, shorter than the equal, boat- 
shaped and keeled, persistent, empty glumes, finally coriaceous or carti- 
laginous, and closely enclosing the flattened, free and smooth grain. 
Stamens 3. Leaves broad, mostly flat. (The ancient name, from the 
Greek word for shining, alluding to the shining seed.) 

KEY TO THE SPECIES OF PHALARIS. 
Empty glumes not winged, spike short and broad, subcapitate. 

— P. Canariensis.^ 
Empty glumes broadly winged, spike narrow, long P, arundinacea,* 
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1. PHALARIS CANARIENSIS 

^halaris Canariensis L. Sp. PI. 54. 1753. Watson and Coulter, Gray. 
Man. Bot. 63d. 1890. (6th ed.) Scribner Grasses of Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 61. /. 69. 1894. Beal. Grasses of N.A. 2:182. 
1896. Nash in Britton and Brown. 111. Fl. 1: 131. /. 292. 1896. 

DESCRIPTION. 

Canary Grass. An 
erect annual, i to 3 
feet (2-6 dm.) high, 
with flat leaves, and a 
dense, ovoid panicle 
(head) about i inch (2 
cm.) long, empty 
glumes with a broad, 
sharp keel, with a dis- 
tinct, green line within 
the white, scarious mar- 
gins. Third and fourth 
glumes small, scale-like, 
smooth. Fifth, or flow- 
ering glume, hairy. In 
waste places. July to 
August. 

Phalaris Canariensis 
has become naturalized 
in Odar Rapids and at a 
few other points in 
Iowa. The seed is used 
extensively for bird 
seed 

DISTRIBUTION. 

Iowa, Iowa City, 
Story City, Sioux City 
(Hitchcock) ; Giard 
(Hempel); Ames 136 
(Ball); Dakota City ^ 
(McFarland) ; Johnson ' 
County (Fitzpatrick) ; 
Des Moines 29 (Ball) ; 

Sioux City (Miss Wakefield); Cedar Rapids 
(Pammel); Johnson County (Hitchcock). 




Phalaris Canariensis 



(Miss Hall) 
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North America, In waste places; New England to Texas, Ala- 
bama, Tennessee, California (San Diego, Orcutt), Nebraska, Wiscon- 
sin and eastward; Canada, Nova Scotia to Ontario, Vancouver Island. 

General, Warm and temperate regions of Europe, North Africa 

and western Asia. 

2. PHALARIS ARUNDINACEA. 

Phalaris arundinacea L. Sp. PI. 55. 1753. Watson and Coulter. Gray 
Man. Bot. 639. pi, 13, f, 2-2, 1889. Nash in Britten and Brown. III. Fl. 1: 
130. /. 290, Beal. Grasses N. Am. 2: 183. Scribner. Grasses Tenn. Ball. 
Univ. of Tenn. Agrl. Exp. Sta. 7: 62. pi, 18, f, 70, Bull. U. 8. Dept. Agrl. 
Div. Agros. 17: 115. /. 411, Vasey Contr. U. S. Nat. Herb. 8: 42. 

description. 

Reed Canary Grass. 
A stout, erect, glabrous, 
broad-leaved perennial, 2 
to 5 ft, (6-15 dm.) high, 
with densely flowered pan- 
icles, 2^ to 6§ inches (6-16 
cni.) long. Spikelets \ 
inch C5-6 mm.) long, 
with scabrous, 3-nerved, 
outer glumes one-fourth 
longer than the obtuse, 
pubescent, flowering 
glume. June to August. 

DISTRIBUTION. 

Iowa. Hull (Newell); 
Boone (Carver) ; Mt. 
Pleasant 1352 (Ball) ; 
Story City 964 (Pammel 
and Stewart) ; Mt. Pleas- 
ant 20 (Ball); Elmore, 
Minn., Minnesota-Iowa 
line 907 (Pammel); 
Humboldt (Harvey); 
Slater 882, Missouri Val- 

PlO. 77. Phalaris arundinacea.— a, splkelet; b, i. jCiAC T«»ffprGnn ^ Pam 
outer Klnmes; c, flower with hairj rudiments. (Dlv. ^^^ *"'*^» J^"^'^^" V*^***"" 

Agros. u. 8. Dept. of Agrl.) mel) ; Mt. Pleasant 771 

(Mills); Armstrong (Cratty) ; Ames (Sirrine); Muscatine (Rep- 
pert) ; Sioux City (Miss Wakefield) ; Hamilton County (P. H. Rolfs) ; 
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Woodbine (Burgess); Algona (Hitchcock); Wheatland 277 (Ball); 
Forest City 151 (Shimelc) ; Armstrong 1063 (Cratty) ; Harrison 
County (Burgess); Kossuth County (Hitchcock). 

North America, From New England to New York, Mar}4and 
(Echo, Kearney), Massachusetts (Pammel), Tennessee, Kansas, Mex- 
ico, Utah, Colorado (Ft. Collins, Crandall; Weld County, Pammel; 
Trinidad, Tracy), Wyoming (Hot Springs, A. and E. Nelson; Big 
Horn, Pammel), California; Nebraska (Grand Island, Pammel 25), 
Dakotas (S. D. Aberdeen, Griffith), Minnesota (Itaska Lake, Sand- 
berg), Michigan, Wisconsin (La Crosse, Pammel 18), Ohio (Colum- 
bus, Sullivant; Lancaster County), Canada (Ottawa River, Beardslee). 

General, Great Britian, on the continent of Europe, temperate and 
arctic regions, to Asia and Kurile Islands. 

2. ANTHOXANTHUM. 

Afithoxanthum L. Sp. PI. 28. 1753. Bentham and Hooker. Gen. PI. 
3: 1138. Hackelin Engler and Prantl. Nat. Pflanz. Fam. II. 2:43. f.41, 
Scribncr. Bull. U. S. Dcpt. Agrl. DIv. Agros. 20. 55. /. 37, Steudel. Syn. 
PI. Glum 1: 12 

Spikelets hermaphrodite, i -flowered, narrow, somewhat compressed. 
Glumes 5, the first and second empty, unequal, awnless or mucronate- 
poiiTted ; the third and fourth empty, shorter, two-lobed, clothed with 
brown hairs, and awned below on the back ; fifth shorter than the others, 
hyaline, broadly obtuse, awnless. Palea narrower, i -nerved, in- 
cluded within the fifth glume. Stamens two. Styles distinct. Grain 
oblong, inclosed within the fifth glume, and palea, free. Aromatic, an- 
nual or perennial grasses, with flat leaves and narrow, spike-like panicles. 

Living fipecies, according to Bentham and Hooker, 4 or 5. Hackel 
states 4, and Scribner 3 or 4. Found in north temperate and cold 
regions of the old world. The best known menvber of the genus is sweet 
vernal grass {Anthoxanthum odoratum), (Name referring to the yel- 
low hue of the spikelets in some species. ) 

ANTHOXANTHUM ODORATUM. 

Anthoxanthum odoratum L. Sp. PI. 28. 1753. Watson and Coul- 
ter. Gray. Man. Bot. 639. pi. 13, 1890. (6th ed ) Scribner. Grasses of 
Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 62. /. 72. 1894. Scribner. Am. 
Grasses. Bull. U. S. Dept. Agrl. Div. Agios. 7: 88, f, 32 1900. (3d cd.) 
Beal. Grasses of N. A. 2: 184. 1896. Nash in Britton and Brown. 111. Fl. 
1: 131. /. 293, 1896. Vasey Contr. U. S. Nat. Herb. 8: 43. 
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Fig. 78. Anthoxanthum odoratum.— 
a, spikolet; &, same with outer glames 
removed ; c, flowering glames enclosing the 
stamens and pistil. (Dip. of Agros. U. S. 
Dept. Agrl.) 



DESCRIPTION. 

Sweet V^ernal Gr/\ss.. A 
sweet-scented grass, with slender, 
erect, tufted culms, fiat leaf- 
blades, and narrow, spiit-like, ter- 
minal panicles, 5 to 4 inches (2-10 
cm.) long. Spikelets 3 to 4 lines 
(6-8 mm.) long, the ytry unequal 
outer glumes enclosin|' the two- 
lobed and awned inner pair, which 
exceed the broadly tn/rcate and 
short, flowering glume* Abundant- 
ly naturalized in lawns, fields 
and waysides. May to September. 

All the specimens wc have found 
in Iowa are referable to the 
variety. This species nnay, how- 
ever, occasionally occur in lawns. 
Very fragrant in drying. 

ANTHOXANTHUM ODORATUM. 
VAR. PUELII. 

Anthoxanthunt odoratum L. var. 
puelii, Lecoq. and LamotteCat. PI. 
Auver. 385. 

Anthoxanthunt odoratum L. var. 
puelii. Beal. Grasses of N. A. 2: 185. 
1896. 



DESCRIPTION. 

Sweet Vernal Grass. An annual, 7i to 20 inches (15-40 cm.) 
high. Smaller and more slender than the species, with shorter leaves. 
Spikes i] inches (2i cm.) long; second, lower, empty glume, when 
closed, linear-lanceolate, when spread, about two-thirds as w^ide as the 
corresponding glume of A. odoratum; third and fourth glumes narrower, 
darker and closed ; lower part of the twisted awn almost black. June to 
August. 
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This grass is not abundant. It is 
found here and there along the bor- 
dersof roadsides, in parks anid public 
grounds or in lawns. Introduced 
with lawn mixtures. It seldom 
persists more than a season or two. 
Fragrant in drying. 

DISTRIBUTION. 

Iowa, Ames (Beardslee). 

North America. Species natural- 
ized in eastern North America and 
along the Pacific coast. Vermont, 
Massachusetts to New Jersey, and 
south to Alabama. 

General. Europe, Asia and nat- 
uralized in Australia. 

3. HIEROCHLOE 

Hierochloe GmtWn Fl. Sib. 1: 100. 
1747. Endlichcr. Gen. PI. 18. Ben- 
tham and Hooker. Gen. Pi. 3: 1139. 
Hackel in Engler and Prantl. Nat. 
Pflanz. Pam. II. 2:44. /. 42, 

Dimeria. Raf. Jr. Phy. 89. bl 12 
/. 7. 

Uisarrenum Labill. PI. Nov. Hoi!. vwlU.-a, aplkelet; 6. awned glume; c 
3: 82. 1806. awnleea glnme; rf, Aame with outer Kluman 

removed. (Charlotte M. King. ; 

Torr€sia Ruiz and Pav. Prod. PI. Per. and Chill. 125. 1794. 
Savastana Schrank. Baier. Fl. 1: 100. 337. 1789. 

Spikclets 3-flowered, open-panicled, the two lower (lateral) flow- 
ers staminate only, 3-androus, sessile, the carinate glumes often awned 
on the middle of the back, or near the tip, the uppermost flower perfect, 
short-pedicelled, scarcely as long as the others, 2-androus, awnless. 
Basal glumes persistent, carinate, acute, somewhat 3-nerved, equalling 
or exceeding the spikelet. Perennials; leaves flat. (Name from two 
Cireck words for sacred and grass; these sweet-scented grasses being 
strewn before the church doors on saints' days, in the north of Europe.) 

According to Bentham & Hooker there are 8 living species; Hackel 
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recognizes 13, of which 5 occur in Europe, 5 in Russia; North America 
is credited with 5 by Heller, and Beal recognizes 5 ; one species is found 
in Mexico, one in California, and one in the Rocky Mountains. 
HIEROCHLOE BOREALIS. 

Hierofhloe borealis Roem and Sehultes Syst. 2: 513. 1817. Watson and 
Coulter. Gray. Man. Bot. 639. />/. 13. 1890. (6th ed). Vascy Contr. U. S. 
Nat. Herb. 3: 43. 

Holcus fragrans Willd. Sp. 4: 936. 1805. 

Holcus odoratus L. Sp. PI. 1048. 1753. 

Savastana odorata Scribn. Mem. Terr. Bot. Club. 5: 34. 1894. 

Savastana odorata (L.) Scribn. Beal. Grasses of N . A. 2: 186. 1896. 
Nash in Britten and Brown, 111. Fl. 1: 132. f. 294, 1896. Scribner, Bull. 
U. S. Dept. Agrl. Div. Agros. 7: 83. f.83. 1900. {3d ed.) 

DESCRIPTION. 

Vanill.\ Grass. A slen- 
der, sweet-scented, stoloni- 
ferous perennial, i to 2 
feet (3-6 dm.) high, with 
short culm leaves, and 
brownish, open panicles, i^ to 
4 inches (4-10 cm.) long, 
branches in pairs. Spike- 
lets yellowish- brown and 
purple, 2 to 3 lines (4-6 
mm.) long; the first and 
second glumes thin, subequal, 
glabrous; the third and 
fourth hairy and awn-point- 
ed, the fifth hairy at the apex 
and enclosing a perfect 
flower. The flat leaves of 
the sterile shoots are 4 to 12 
inches (1-.3 dm.) long. May 
to August* 

Ilieroihlne borealis is 
common in low, marshy 
grounds in northern Iowa, 
nearly as far south as 
Grinnell, northward and 

Fio. 80. -ffterocWoc 6orca/i>.-a, gplkelet with thmugh Marshall CoUHty 
nearly equal lower glamee; 6, with lower giDmes Hamilton Countv north- 

removtd, showing third and fourth 8cabroa« ^o rtami tOn I^OUni} , noruii 

glumes. 0. palea with stamens; d, pistil. (Div. of west. I he SWeet odor ot the 

Agros. u. 8. Dept. of Agri. ) grass is due to cumarin. 
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DISTRIBUTION. 

Iowa. Charles City (Arthur) ; Marshalltown, 17 (Ball and 
Combs) ; Armstrong, 1075, Emmet County (Cratty) ; Ames (Beards- 
lee) ; Jewell Junction, 1169 (Stewart) ; Eagle Grove, 1170 (Stewart) ; 
Little Rock (Miss Bowen). 

North .America, From New England to New York, Massachu- 
setts (Cambridge, Pammel), New Hampshire (Mt. Washington, Flint 
and Huntington) ; west to Illinois, Michigan, Wisconsin (Madison, 
Pammel), Ohio (Columbus, Sullivant), Colorado (La Poudre River, 
8500 ft., Pammel), Utah (Provo River, Pammel and Stanton), Mon- 
tana, Wyoming (Clear Creek, Griffith; Sheridan County, Dome 
Lake, Pammel, 83; Rapid Creek Park, Pammel, 82), Alaska; from 
New Fcundland, Labrador to New Brunswick, Quebec and Ontario. 
Manitoba north to Pease River, and Columbus Valley to 62 degrees 
north latitude. 

General.. Great Britain, Arctic and Alpine northern Europe, 
northern and western Asia. 

TRIBE Vlil. AGROSTIDEAE. 

Spikelets all hermaphrodite, i -flowered with three glumes, the first 
two empty (very rarely wanting), usually as long as or exceeding the 
third or floral glume ; rachilla sometimes prolonged behind the palea into 
a naked or plumose bristle. Palea two-nerved 
(one-nerved in Cinna), nerveless, or (in some 
Agrostis species) wanting. 

The tribe Agrostideae is an important one, 
numbering about 700 species . arranged in 46 
genera. They occur throughout the temperate 
and warmer regions of the world, some occur- 
ing within the tropics. The genus Agrostis 
(Red Top), and the genus Phleum (Tim- 
othy), are the best known representatives of f^o.si. ^pikelet ot Agrostis 

-^ ' * ^ alba, sterile lower glumes, 

the tribe. Some members of the genus are in- flowering glume, paiet. 

stamens and stigmas, 
jurious to live stock, like Aristida and Stipa. (Adapted from Gray 'u Man.) 

KBY TO THB GENERA OF THE AGROSTIDEAE. 
Flowcriog glume indurated at maturity, firmer in texture than the empty 
glumes, very closely enveloping the grain, awn, when present, terminal. 
Rachilla not prolonged behind the palea. 

Flowering glume with a trifid awn ... Aristida . ^ 

Flowering glume with a simple awn. 
Flowering glume narrow. 
8 
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Awn stout, twisted, persistent Stipa .* 

Awn straight, slender, or reduced to a mere point 

—Atuklenber^a . * 

Flowering glume broad, awn slender, decid nous. Oryrt^^m.* 

Flowering glume awnless Milium,* 

Rachilla prolonged behind the palea in a pedicel-like extension, 

empty glumes minute Brachyelytrum ^ 

Flowering glume usually hyaline or membranaceous at maturity, at least 
more delicate in texture than the empty glumes, grain loosely enclosed; 
awn, when present, dorsal. 

Spikelets in a dense, spik!e-like panicle (some species of Sporobolas 
may be found here.) 

Apex of empty glumes obliquely truncate, flowering glumes 

awnless PhleumJ^ 

Empty glumes united at base, flowering glume awned on 

the back Ahpecurus . ■ 

Spikelets variously panicled (panicles spike-like in some species of 
Sporo bolus.) 

Grain not wholly covered by the flowering glume and palea; 
pericarp separable from the grain, sometimes opening 

at maturity Sporobolus.^ 

Grain covered by the flowering glume and palea; pericarp 
adherent. 

Palea one-nerved; stamen one Cinna.^^ 

Palea two-nerved; stamens three. 

Callus naked or with a few very short hairs 

—Agrostis.^^ 
Callus with a tuft of long hairs at the base. 
Rachilla prolonged beyond the palet. 

— Calamagrostis . * * 

Rachilla not prolonged beyond the 

palet Calatnavilfa . *• 



1. ARISTIDA. 

Atistida. L. Sp. PI. 82. 1753. Endlicher. Gen. PI. 88. Bentham and 
Hooker. Gen. PI. 8: 1140. Hackel in Engler and Prantl. Nat. Pflanz. Fam. 
II. 2: 45. /. 43, 

Curtopogon Beau v. Agros. 32. ^/. <?. /. 7. 

Spikelets i-ilovvered, not jointed on pedicels. Outer glumes un- 
equal, often bristle-pointed ; the flowering glume tipped with three awns ; 
the palet much smaller. Otherwise much as in Stipa. Culms branch- 
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ing; leaves narrow, often involute. Spikelets in simple or panicled 
racemes or spikes. Grain linear. All grow in sterile ,dry soil, and all 
of ours have the awns naked and persistent, and flower late. (Name 
from arista, a beard or awn.) 

About lOO species in the warmer regions of both hemispheres. 
Eastern North America 12; Europe 2; North America 36-38; southern 
states 1 7 ; Canada 4 ; Alabama 8 ; Texas 20 ; Iowa 8. 

KBY TO THE SPECIES OP ARIBTIDA. 

Awns not articulated with the glumes. 
Central awn coiled at the base. 

Spikelet about 6 mm. long, empty glumes nearly eqaal. 

— A, dichotofPUL .^ 
Spikelet about 10 mm. long, first empty glume much shorter. 

—A. basiramea.* 
Central awn not coiled at the base. 

First empty glume much shorter than the second, central awn 6-10 
cm. long. 

Empty glumes acute or mucr ^nate A, longiseta.^ 

Empty glumes cleft and awned ,A, longiseta var. robusia.^ 

First empty glume nearly equalling or exceeding the second . 
Spikelets more than 2 cm . long, first glume 5-7 nerved 

—/I. oliganiha,^ 

Spikelets 8-10 mm. long A, intermedial 

Spikelets about 6 mm. long A, gracilis.'' 

Awns articulated with the glume, united at the base into a spiral 

column A. tuberculosa.^ 

i. ARISTIDA DICHOTOMA. 

Aristida dichotoma Michz. Fl. Bor. Am. 1: 41. 1803. Watson and 
Coulter. Gray. Man. Bot. 640. 1890. (6th ed.) Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 64. /. 73. 1894. Scribner. Bull. 
U. S. Dept. Agrl. Div. Agros 17: 118. /. 414. 1900. Vasey Contr. U. 
S. Nat. Herb. 8: 44. Beal Grasses of N. A. 2: 208. 1896. Nash in Britton 
and Brown. 111. Fl. 1: 133. /. 297. 1896. 

Aristida dicAotoma vslt , Curtissii. A. Gray. Man. 640. (6th ed.) 
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Fio 82. Aristida dichotoma. —a^ lower 
or empty glames of a spikelet ; b, a floret 
showing awns, middle one coiled. (Div. 
Agros. U. a Dept. Agrl. ) 



DESCRIPTION. 

Poverty Gr.\ss. A low, 
much branched annual, 6 to 
24 inches (ii-6 dm.) high, 
with few-flowered, spike- 
like, simple panicles, i to 4 
inches (2-8 cm.) long; li- 
gule a minute fringe of 
hairs; leaf-blade very nar- 
row involute, i to 6 inches 
(2-12 cm,) long. Spikelets 
erect, 3 to 4 lines (6-8 
mm.) long; empty glumes 
nearly equal, linear, the 
upper often mucronatc- 
pointed, equalling, or more 
often exceeding, the flower- 
ing glume ; flowering glume 
with minute, appressed hairs 
on the back, three awned, 
the lateral awns very short 
and erect, the middle one 
soon re flexed and flexuose 
at the base. Callus hairy. 
Not widely distributed in 
this state, chiefly in south- 
eastern Iowa. August to 
September. 



distribution. 



loiva. Muscatine (Reppert). 

North America. New England, New York, Pennsylvania, New 
Jersey to Florida; D. C. (Williams); Ohio (Sullivant) ; Tennessee 
(Scribner), Missouri (Eggert). 



2. ARISTIDA BASIRAMEA. 

Arisiida dasiramea Eugelm , Vasey. Bot. Gaz. 9: 76. 1884. Watson 
and Coulter. Gray Man. Bot. 640. 1890. (6th ed.) Vasey Contr. U. S. 
Nat. Herb. 3: 44. Nash in Britten and Brown. 111. Fl. 1: 134. A ^99. 
1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 119. /. ^75.1899. 

Aristida basiramea Vasey. Beal. Grasses N. A. 2: 200. 1896. 
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DESCRIPTION. 

Tufted Triple Awn Grass. An erect, slender, smooth, much- 
branched perennial, 5 to 20 inches ( 1-4 dm.) high, with narrow, involute- 
setaceous leaves, and few-flowered, spike-like panicles, 2 to 3 inches (.5- 
.75 dm.) long. Empty glumes unequalt middle awn 6 to 9 lines (12- 
18 mm.) long, coiled at base and divergent. Common on gravelly 
knolls in northern, central and eastern luwa. Aui^ust to September. 




Fio. 83. Arittida basiramea-A, empty 
glumes: b, flowering glame. (Div. Agros. U. 
8. Dept. Agrl. ) 

DISTRIBUTION. 

Iowa. Muscatine (Reppert) ; Muscatine, 1238 (Pammel and 
Reppert) ; Ames, 174 (Hitchcock, Pammel); Iowa City (Hitchcock, 
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Macbride), Steamboat Rock (Shimek). 

North America. Illinois, Wisconsin (La Crosse, Pammel), Min- 
nesota, Iowa, Missouri (Eggert), Nebraska, Colorado and Wyoming 
(Griffith). 

3. AKISTIDA LONGISETA. 
y^m/frfa /^fi^*5^/aSteud. Syn. PI. Glum. 1: 420. 1855. Merrill. Circ. 
U. S. Dept. Agrl. Div. Agros. 34: 3. 

Aristida fasciculata Nuttall. Thurb. Beal Grasses N. A. 2: 208. 1896. 

DESCRIPTION. 
Purple Aristida. A densely tufted, glaucous, glabrous perennial; 
culms 4 to i8 inches (1-4 dm.) tall, erect, slender, smooth or rough, 
usually with purplish setae and with numerous, involute basal leaves. 

Sheaths shorter than the 
internodes, smooth or 
slightly scabrous ; ligulc 
short with a ciliate fringe ; 
leaves i to 5^ inches (2- 11 
cm.) long, ^ line ( i mm.) 
wide, involute, at least 
when dry, usually scab- 
rous. Panicle few flow- 
ered, exserted, the branches 
solitary or two or three at 
the lower nodes, ascend- 
ing; spikelets rather large, 
purplish, lower empty 
glume one-nerved or some- 
times with an obscure 
additional nerve on each 
side; empty glumes un- 
equal, the first shorter 
than the flowering glume, 
slightly scabrous on the 
keel, acute or with a very 
short, mucronate tip, 11 
mm. long; second glume 




Fio. 84. Arittida longiteta—h, spikelet; b, flower- 



ongl 
ing glume. (Olv. Agros. U. 8. Dept.' Agrl.) 

much exceeding the flowering glume, about 20 mm. long, otherwise 

much as the first; flowering glume 6 lines ( 12 mm.) long, including the 

densely pubescent callus, which is about i mm. long, smooth below, 

scabrous above. Setae nearly equal, scabrous, about 3 inches (7cm.) 

long. July to September. 



GRASSES OF IOWA. 



119 



This grass is found in northwestern Iowa from Lyon to Dickinson 
cctinties. It is rare or local here. 



DISTRIBUTION. 

Iowa, Probably with the variety. 

. North America, Minnesota, Iowa, north to Saskatchewan and 
British- Columbia, southwest to Kansas, Texas, Arizona, Colorado (Ft. 
Collins, Crandall ; La Porte, Golden and Denver, Pammel), Wyo- 
ming (New Castle, Pammel), Nebraska (Alma, Grand Island, North 
^latte, McCook, Pammel). 

4. ARISTIDA LONGISETA VAR. ROBUSTA. 
Aristida long^seta robusta Merrill. Circ. U. S. Dept. Agrl. Div. Agros* 



34: 5. 




FiO ^5. AristUlalongis€tav^x,rob%L»Ui. 
m, and c.sterile o ter glames-.b, flower show- 
ins the spreading awns. (Charlotte M. 
King. ) 



DESCRIPTION. 

Large Purple Aristida. A 
stout, densely tufted form, I-Ij4 
feet ( 5-4 dm.) high, with robust 
culms, more rigid inflorescence and 
usually longer leaves than in the 
j-pecies. Empty glumes as in the 
species, except that both are 
prominently cleft at the apex, 
bearing in the cleft a scabrous 
awn about i line (2 mm.) long; 
flowering glume nearly smooth or 
only slightly scabrous. Dry soils 
July-September. 

DISTRIBUTION. 

louiu Plymouth County (Lei- 
berg), Rock Rapids (C. R. Ball). 

North America, From South 
Dakota to Kansas and Washing- 
ton and British Columbia. 

5. ARISTIDA OLIGANTHA. 

Aristida oligantha Michz. Fl. 
Bor. Am. 1: 41. 1803. Watson 
and Coulter. Gray. Man. Bot. 
640. 1890. (6th ed.) Scribner, 
Grasses of Tenn. Bull. Univ. 
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Tenn. Agrl. Exp. Sta. 7: 65. /. 77, 1894. Am. Grasses. Bull. 
U. S. Dept. Agrl. Div. Agros. 17: 122. /. 418. 1899. Beal. Grasses 
of N. A. 2: 202. 1896. Nash in Britton and Brown. 111. PI. 1: 135. 
f,303. 1896. Vasey Contr. U. S. Nat. Herb. 8: 46. 



DliSCRIPTION. 

Prairie Triple Awn.. A 
tufted annual, with •slender 
branching culms, 6 to I2 
inches (15-30 cm.) high, nar- 
row leaves, and loosely few- 
flowered racemes. Sheath? 
smooth ; ligule a fringe of short 
hairs; leaf -blade 2 to 6 inches 
(5-15 cm.) long, involute, fili- 
form, at least when dry. Pan- 
icle racemose, four to six- 
flowered. Spikelets 9 to 11 
lines (18-22 mm.) long (ex- 
clusive of the awns) ; empty 
glumes three to five-nerved, 
subequal, a little shorter than 
the flowering glume, more or 
less awn-pointed ; flowering 
glumes scabrous, at least above, 
three-awned,awns nearly equal, 
or the lateral a little shorter, 
divergent, i to 2 inches (2-5 
cm.) long. Callus soft-hairy, 
acute. Dry, gravelly or sterile 
soil. Chiefly in southeastern 
Iowa but also found locally in 

Fig 85. Aris'ula olufnntha n. the lower or , 
empty glume; b, flower wita widely Hpreading the central portion. July tO 
awiiP. ( Div. Agros. U. 8. Dept. Agrl. ) October 

DISTRIBUTION. 

loua. West Davenport, 130 (Barnes and Miller) ; Mt. Pleasant 
(Mills) ; Keokuk ( P. H. Rolfs) ; Ames (Pammel) ; Decatur County 
(Fitzpatrick), Creston (Ashby). 

North America. New Jersey to Maryland, and west to Nebraska, 
Iowa, Missouri (Egbert; Forest Park, Pammel), and south to Louis- 
iana and Texas. 
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6. ARISTIDA INTERMEDIA. 

A ris Ma inter pnedia, Scrib. SLud Ball. Bull. U. S. Dept. As^rl. Div. 
Agros. 24: 44. 

DESCRIPTION. 

Intermediate Aristida. A slender, somewhat geniculate, branch- 
ing annual, i to 2^ feet (3-7 dm.) high, with involute leaves and long 
slender, panicles. Culms smooth, freely branching, purplish, the outer 
branches geniculate, ascending; sheaths usually shorter than tbc inter- 
nodes, smooth or the 
lower sparsely hirsute, 
especially on the margins, 
and purplish; ligule a 
ver>' short ring, .2 lines 
(0.4 mm.) long or less, 
fringed with short hairs; 
blades ij to 5 inches (5- 
15 cm.) long, I line (2 
mm.) wide, erect, rigid, 
involute, sometimes 
sparsely hirsute near the 
base. Panicle, § to ij 
feet (2-4 dm.) long, slen- 
der, often flexuose ; 
branches short, J to ij 
inches (2-4 cm.) long, 
appressed. Spikelets, 4 to 
5 lines (8-10 mm.) long; 
empty glumes narrowly 
lanceolate, attenuate into 
a rather long awn, nearly 
equal or the upper 
longer, 3^ to 4J lines ( 7- 
9 mm.) long, i -nerved, 
scabrous^ pu rplish ; flower- 
ing glume 3^ to 4^ lines 
( 7-9 mm. ) long, strongly 
scabrous above the mid- 
dle, equalling or exceed- 
ing the empty glumes, 
sometimes regularly spotted as in A. gracilis; awns all spreading, the 
middle one 9 to if lines (18-22 mm.) long, the lateral ones 7 to8 lines 
(14-17 mm.) long, all variable. This species is most closely allied to 
A.gracilis^but dififers in its larger sizt.and especially in the much longer 
florets and awns. *It is neaily intermediate between A, gracilis and //. 
purpurascenSj with the habit of the former and spikelets more like those 
of the latter. 




Fio. fe7. 



ArUti€la intermedia— A, apikelet. (Div. 
Agros. tJ. 8. Dept. Agrl.) 
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DISTRIBUTION. 

Iowa, Wapsipinicon River (31, E. N. Wilcox). 
North America. Iowa to Texas and Mississippi. 

7. ARISTIDA GRACILIS. 

Aristida gracilis E\\, Bot. S. C. and Ga. 1: 142. 1817. Watson and 
Coulter. Gray. Man. Bot. 640. Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 64. /. 74, 1894. Beal. Gra ses N. A. 2: 209. 1896. 
Nash in Britton and Brown, III. Fl. 1: 133. / 298. 
U. S. Nat. Herb. 3: 44. . 

Aristida gracilis var. depauperata, A. Gray. 



1896. I'asey Contr. 
(5th ed.) 




Fio, 88. Arittida gracilis. Upper right 
hand figure spikelet. (Charlotte M. Eling.) 

the divaricate or reflexed middle one. 
or poor soils. September-October. 



Man. 618. 1867. 
DESCRIPTIOK. 

Slender Aristida. A slen- 
der, erect grass, 12 to 24 inches 
(24-48 cm.) high, branched 
near the base, the culms and 
branches terminating in slender, 
rather densel3'-flovvered, racemo«se 
or spike-like panicles 3 to 7 
inches (6-14 cm.) long. Rays 
of the panicle in pairs, erect, 
one to several-flowered. Sheaths 
smooth or pilose near the base; 
ligule a minute fringe of short 
hairs; leaf-blade 3 to 5 inches 
(6- 1 1 cm.) long, about i line 
(2 mm.) wide, soon convolute. 
Spikelets 2 to 3 lines (4-6 mm.) 
long (exclusive of the awns) ; 
empty glumes one-nerved, nar- 
rowly lanceolate, nearly equal, 
or the lower one a little shorter 
than the upper which is usually 
short awned or mucronate- 
pointed ; flowering-glume usually 
a little longer than the empty 
ones, rough and usually spotted 
on the back, three-awned, the 
lateral awns straight and one- 
third to one-half the length of 
Callus hairy. In sandy, gravelly 
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DISTRIBUTION. 

Iowa, Keokuk (Hitchcock). 

North America. Southern New England, New York, New Jersey, 
Pennsylvania to Florida; west to Georgia (Kearney) and Louisiana 
(Ball); Texas (Blackshear, Pammel), north through Arkansas, Ken- 
tucky (Kearney), Missouri (Eggert), Iowa. 

8 ARISTIDA TUBERCULOSA. 

Aristida tuberculosa Nutt. Gen. 1: 57. 1818. Wats m and Coulter. Gray 
Man. Bot. 641. 1890. (6th ed.) Beal. Grasses N. A. 2: 196. /. 40. 1896. Nash 
in Britton and Brown. 111. Fl. 1:136. /. 307. 1896 *^cribner. Bull. U. S. 
Dept. Agrl. Div. Agros. 7: 94. 
/. ^^.1900.(3d ed.). Vasey Contr. 
U. S. Nat. Herb. 3: 48. 

DESCRIPTION. 



Long Awned Poverty 
Grass. A rigid, much- 
branched perennial, I2 to i8 
inches (3-4^ dm.) high, with 
nearly simple panicles, 4 to 7 
inches (10-18 cm.) long, 
branches erect, rather distant, 
the lower in pairs, one short 
and few-flowered, the other 
elongated and many-flowered. 
Empty glumes nearly equal, 
12 lines (24 mm.) long, awn- 
pointed; flowering glume about 
10 lines (20 mm.) long, 
twisted above to the division 
of the awns, and with a dense- 
ly barbate, sharp-pointed cal- 
lus; aw^ns nearly equal, diver- 
gent or reflexed, i J to 2 inches 
(3-5 cm.) long, distinctly ar- 
ticulated with the glume. 
August to October. 




Fig. 89. Arittxda tuberculosa— k^ spikelet with 
lower glamee ; b, flowering glome with divergent, 
long awns. 



DISTRIBUTION. 

Iowa. Muscatine (Reppert). 
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North America, Sandy beaches and sandy soil. Massachusetts to 
Wisconsin (La Crosse, Pammel), Illinois, Minnesota, Iowa and 
Georgia. 




Fio. 9U. Arittida tuberculoaa, purpurea mnd oligantha. Three species of 
Ari^tida showing spikelets. (From photograph. ) 

2. STIPA. 

Slipii L. Sp. PI. 78. 1753. Eadlicher Gen. PI. 88. Bentham and 
Hooker G±a. Pi. 8: 1141. Hackel in Enfi^ier and Prantl. Nat. Pflanz. Fam. 
II. 2: 46. /. 4i Scribner. Bull. U. S. Dept. ArfI. 20: 62. /. 40, 

MacrocHloa Kunth. Rev. Gram. 1: 58. 1835. 

ArtstfUa Bertol. PI. Ital. 1: 690. 1833. 

StreptachneK, Br. Prod. 174. 1810. 

Jar^va Ruiz and Pav. Prod. Fl. Per. 2: Pi. 1. 1794. 

LasiagrostislAnV. Hort. r.erol. 1:99. 1827. 

Orlhoraphium Nees. Proc. Linn. Soc. 1: 94. 1841. 

Achnatherum Beauv. Agros. 19. 1812. 

Ptilaj^rosits Griseb in Led. PI. Ross. 4: 447. 1853. 
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Spikelcts I -flowered, terete; the flower falling away at maturity 
(with the conspicuous, obconical, bearded and often sharp-pointed callus) 
from the membranaceous, persistent, lower glumes. Fertile glumes coria- 
ceous, cylindrical-involute, and closely embracing the smaller palet and 
the cylindrical grain, having a long and twisted or tortuous, simple awn 
jointed with its apex. Stamens mostly 3. Stigmas plumose. Peren- 
nials, with narrow , involute leaves and a loose panicle. ( Name from 
the Greek word for toio in allusion to the flaxen appearance of the 
feathery awns of the original species. In our species the awn is naked.) 

Species about 100 according to Bentham & Hooker and Hackel. 
Found chiefly in the tropics, generally in savannas, steppes and prairie 
regions. In southern and central Europe to Russia; Asia, North and 
South America, Africa and Australia. 

KEY TO THB SPECIES OF STIPA. 

Empty glumes less than 10 mm . long 5. viridula.^ 

Empty glumes over 15 mm. long. 

Base of panicle usually included in upper sheath; flowering glume 8-12 

mm . long; awn slender, curl<;d . . . . / 5. catnata.* 

Panicle wholly ezserted, flowering glume 14-24 cm. long; awn stout, 
bent 5. spartea .• 

1. STIPA VIRIDULA. 

StipaviridulaTtu. Mem. Bull. Sc. Acad. St. Petersb. VI. 2: 39. 
1836. Beal Grasses N. Am. 2: 221. Watson and Coulter. Gray. Man. Bot. 
642. 1890. (6th ed.) Nash in Britton and Brown. 111. Fl. 1: 138. f.310, 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 134. /. 4^) 1899. Vasey 
Contr. U. S. Nat. Herb. 8: 50. in part. 
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Stipa spartea Hooker Fl. 
Bor. Am. 2:237. 1840. (Not 
of Trinnius.) 

description. 

Green Stipa. Feather 
Bunch Grass. A slen- 
der or rather stout, cacs- 
pitose perennial, erect pan- 
icles, 2 J to 5 feet (5- 
lo dm.) high, with invo- 
lute-pointed . leaves and 
narrow, contracted pani- 
cles 6 to ID inches (12-20 
cm.) long. Spikelets with 
nearly equal, subulate- 
pointed, empty glumes, 3 to 
4^ lines (6-9. mm.) long, 
and hairy or pilose flower- 
ing glume, which is about 
2 J lines (5 mm.) long, 
and has a short, obtuse 
callus. Awn about 12 
lines (24 mm.) long, fin- 
ally separating from the 
glume. June- August. 

Feather bunch grass Has 

been introduced in a few 

places along the railroads. 

distribution. 

Iowa, Ames (Sirrine, P. H. Rolfs, C. A. Wilson, E. R. Wilson, 

Pammel, Combs and Ball). 

North America. Introduced into Iowa; from western Minnesota, 
{Nebraska (Alma, Pammel, 161; McCook, Pammel, 375)» south to 
Kansas and New Mexico, Colorado (Ft. Collins, Crandall, Pammel; 
Ouray, Shear, 11 60; Greeley, Pammel; Leadville, Trelease) ; Utah 
(Uintah Mountains, Kamas, Pammel and Stanton, 220; Uintah Moun- 
tains, Mud Creek, Pammel, 916; West Duschene, Pammel, 217); 
Wyoming (Uintah Mountains, Fuller's Ranch, alt. 8,000 ft., 917, 
Pammel, Johnson, Buchanan and Lummis; Sheridan, Pammel; New 
Castle, Pammel, 3); Montana (Bonner, Sandberg, Heller and Mc- 
Dougal 986), and California. British Columbia to Manitoba. 




Fio 91 Stipa viridula—K^ oater or lower glumes; 
b. sharp pointed callus of the flower. (Diy. Agros. U. 
S Dept. Agrl ) 
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FlQ, 92, Distrlbatlon of Aristida, Stipa and Muhlenhergia. 
• Speoimena in herbariam. f Based on observatiODS. 
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2. STIPA COMATA. 
Stipacomata Trin. and Rupr. Mem. Acad. St. Petersb. VI. 6: 75. 
1842. Beal. Grasses of N. A. 2: 216. 1896. Nash in Britton and Brown. 
111. Fl. 1: 138. /. 312, 1896. Scribner. Ball. U. S. Dept. Agrl. Div. 
Agros. 17: 129. / 425, 1^. Vasey Conir. U. S. Nat. Herb. 3: 52 

df.scriptiox. 

Western Stipa. Need- 
le Grass. A rather 
stout, erect, caespitose 
perennial, ij to 4 feet 
(3-9 dm.) high, with 
mostly involute leaves, and 
loosely-flowered panicles, 8 
to 12 inches (16 to 24 
cm.) long. Spikelets with 
nearly equal, long-attenu- 
ate-pointed, empty glumes, 
about 12 lines (24 mm.) 
long, and thinly pubes- 
cent flowering glumes 
about 6 lines (12 mm.) 
long. Awn slender, 2\ to 
3 inches (8-10 an.) long, 
strongly flexuose or vari- 
ously curled and twisted. 
May to September. 

A rare species in Iowa, 
only reported from one 
locality, Sioux City by 

Fio. 9i. 5«tpo comoto— a, empty or lower glumee ; MisS Wakefield and Pro- 
b, pubescent flowering glume and pointed callus. (Div. , li* k u 

Agros. u. fl. uept. of Agrl.) lessor tlitcncock. 

DISTRIBUTION. 

loiva, Sioux City (Hitchcock). 

North America, From western Iowa, Dakotas (S. D., Edgemont, 
Stanton), Wyoming (Uintah Mountains, Mud Creek, 1542, Pam- 
mel, Johnson, Buchanan and Lummis; Sheridan County, Pammel, 160; 
New Castle, Pammel, 2; Sherman, Pammel, 2); Montana (Dillon. 
Shear, 334), Nebraska (McCook, Pammel, 383) ; Colorado (Ft. Col- 
lins, Crandall ; La Poudre River, Pammel ; Ft. Morgan, Pammel ; Colo- 
rado Springs, Pammel, 223; Greenland, Pammel and Stanton); 
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Utah (Salt Lake, Pammel, i88) ; Oregon, Washington (Douglass 
County, Sandberg and Leiberg), California (Lemnion), and Arizona. 

3. STIPA SPARTEA. 

Stipa spartea Trin. Mem. Acad. St. Petersb. VI. 1: 82. 1831. Wat- 
son and Coulter. Gray. Man. Bot. 641. 1890. (6th ed.) Beal. Grasses of 
N. A. 2: .215. 1896. Vasey. Contr. U. S. Nat. Herb. 8: S3. Nath in Brit- 
ton and Brown. III. Fl. 1: 139. /. 313, 1896. Scribner. Am. Grasses. 
Bull. U. S. Dept. *grl. Div. Agros. 7: 95. f. 89, 1900. (3d ed ) 



DESCRIPTION. 

Porcupine Grass. A 
stout, erect perennial, with 
simple culms 3 to 5 
feet (6-10 dm.) high; 
long, narrow leaves and 
contracted, few-flowered 
panicles, 4 to 8 inches ( 10- 
20 cm.) long. Spikelets 
larger; empty glumes sub- 
ulate-pointed, 12 to 18 
lines (24-36 mm.) long, 
slightly unequal; flowering 
glume 8 to 10 lines (16- 
20 mm.) long, including 
the barbed and very sharp- 
pointed stipe or callus, 
sparsely pubescent below 
and crowned with a few 
short hairs; palea nearly 
as long as the glume; awn 
stout, 3 to 6 inches (8-15 
cm.) long, twisted below 
and twice geniculate above. 
June to August. 

Porcupine grass is com- 
mon on dry, gravelly roads 
and high prairies. 




Fto. 91. Stipa spartea— ^^ a single spikelet : b, 
floret more highly magnified, with sharp pointed 
bearded callus. (Div. Agros. U. 8. Dept. AgrL ) 
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DISTRIBUTION. 

Iowa. Winneshiek County, Shelby County (Fitzpatrick) ; Har- 
court (Panielson); Alden (Stevens); 945, Battle Creek (Preston); 
Ames (Bessey, Carver, E. R. Wilson, 177 Ball, Weaver, Crozier, Sir- 
rine 1147 and 1149, Louthan) ; Iowa City (Hitchcock) ; Jewell Junc- 
tion (Carver) ; 3278, Ontario (Faurot) ; Marshalltown (Eckles) ; 530, 
Muscatine (Reppert) ; Sioux City (Miss Wakefield) ; Johnson County, 
Cedar Rapids, Lyon County (Shimek) ; Van Cleve (Warden) ; 3252, 
Grundy Center CMiss Paddock) ; 3052, Steamboat Rock (Miss King) ; 
672 Missouri Valley, Council Bluffs, 1466 De Witt, 1429 Carroll, 
1277 Council Bluffs, 11 63 Ames, Dubuque (Pammel) ; Clear Lake 
(Shimek), 18 Marshall County (Ball), 3335 Marathon (Roberts). 

North Affierica, From Wisconsin (La Crosse, Pammel), Illinois, 
to Missouri, Kansas, Nebraska, Dakotas (S. D., Aberdeen, Griffith, 
820; N. D., Fargo, BoUey), and Minnesota to New Mexico (Glori- 
eta, Vasey), Manitoba to British Columbia. 

3. MUHLENBERGIA. 

Muhlenbergia Schreb. Gen. PI. 44. 1789. Hackel in Engler and 
Prantl. Nat. Pflanz. Fam. II. 2: 47. /. 45, Bentham and Hooker Gen. PI. 
3: 1143. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 65. /. 43. 

Muhlenbergia Schreb. Endlicher. Gen. PL 88. 

Kai^a Thurb. Proc.Acad. Nat. Sc. Philad. 1863: 79. Watson Bat. 
Cal. 2: 278. 

Podosoemum Dcsv. Nuov. Bull. Soc. Philom. 2: 188. 1813. 

Calycodon Nutt. Jr. Acad. Philad. II. 1: 186. 1817. 

Clomena Beau v. Agros. 28. pL 7, f. 10. 1812. 

Tosagris Beau v. Agros. 2^. pi, 8. f. 3. 

Spilcelets i -flowered, in contracted or rarely in open panicles. 
Empty glumes mostly acute or bristle-pointed, persistent, usually thin; 
the lower rather smaller or minute. Flower very short-stalked or ses- 
sile, the glume and palet usually minutely bearded at base, herbaceous, 
deciduous with the enclosed grain, often equal, the glume 3-nerved, 
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mucronatc or awned at the apex. Stamens 3. (Dedicated to the Rev. 
Dr. Henry Muehlenberg, a distinguished American botanist of the early 
part of the last century.) 

About 60 species according to Bentham and Hooker; the same 
number according to Hackel, of which Heller lists 37 species north of 
Mexico. Thirty-five species are reported for Mexico and Central 
America. 

KEY TO THE SPECIES OF HUHLBNBEROIA. 

Flowering glume not awned, often acuminate. 

Empty glumes acute, about >^ as long as the flowering glume. 

— ,M. sobolifera.^ 

Empty glumes acuminate, about 3 mm. long, about equalling the 
flowering glume M. mexicana.* 

Empty glumes awned, about 5 mm. long, nearly twice the length of 
the flowering glume M. glomerata.* 

Flowering glume awned. 

Awn usually twice the length of the glume . 

Empty glumes minute . . . • • M. diffusa.^ 

Empty glumes about one-half as long as flowering glume. 

— .Af. Wildenovii,^ 

Empty glumes about equalling the flowering glume. .M, sylvalica.* 

Awn 3-4 times as long as the glume, second empty glume distinctly 
3-awned, cultivated M. gracilis.'' 

1. MUHLENBERGIA SOBOLIFERA. 

MuhUnbergiasoboliferaTnn. \3m^. \^d. 1^2^. Watson and Coulter. 
Gray. Man. Hot. 643. 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 67. /. 82. 1894. Vasey Contr. U. S. Nat. 
Herb. 3: 68. 

Muhlenbergia sobolifera (Muhl.) Trin. Beal. Grasses of N. A. 2: 244. 
1896. Nash in Britton and Brown. 111. Fl. 1: 142. /. 320. 1896. 



132 



GRASSES OF IOWA. 



Agrostis sobolifera Muhl. Willd. 
Enum. 95. 1809. 

DESCRIPTION. 

Rock Muhlenbergia. A slen- 
der perennial, with more or less 
branching, leafy culms i to 2 
feet (3-6 dm.) high, from creep- 
ing, scaly rootstocks. Sheaths 
smooth or slightly scabrous; ligule 
very short; leaf -blade flat, i to 3 
lines (2-6 mm.) wide, 3 to 5 
inches (6-10 cm.) long, scabrous. 
Panicle 2 to 7 inches (4-16 cm.) 
long, filiform, with erect, appressed 
branches. Spikelets crowded, i line 
(2 mm.) long or less. Empty 
glumes ovate-lanceolate, acute, muc- 
ronate, or sub - aristate - pointed, 
nearly equal, one-fourth to one-half 
shorter than the flowering glume; 
flowering glume ovate-lanceolate, 3- 
nerved, short mucronate, scabrous 
on the back, short-pilose toward the 
FiQ. 95 Muhlenbergia aoboii/era-^ basc and on the callus ; palea as long 

8plkelet;b. ematy lower glume; c. flower- ^ ^j^^ flowering glume. Rocky 
Ing glame; d, palet; e, fruit. (Ch&rlotte M. ^ i_ 

King.) woods. September-October. 




DISTRIBUTION. 



Iowa. Winterset, 1103 (Carver); Muscatine (Pammel) ; Ft. 
Dodge (Oleson). 

North America. Massachusetts south to Virginia, Texas, Illinois, 
Indiana, Missouri (Eggert), to southeastern Minnesota. 

2. MUHLENBERGIA MEXICANA. 

Muhlenbergia MexicanaTnn. Unifl. 189. 1824. Watson and Coulter. 
Gray. Man. Bot, 643. 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 68. f. 83. 1894. Vasey Contr. U. S. Nat. 
Herb. 3: 69, 
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Muklenbergia Mexicana (L.)Trin. Beal. Grasses of N. A. 2: 252. 
1896. Nash in Britton and Brown. HI. Fl. 1: 142. /. 321, 1896. Scribner. 
Boll. U. S. Dept. Agrl. Div. Agros. 7: 106. /. 100, 1900. (3d ed.) 

AgrostU Mexicana L. Mant. 1: 31. 1767. 

Agrostis filiformis Muhl. Gram. 66. 1817. 

AgrosHs lateriflora Michx. Fl N. Am. 1: 53. 1803. 

DESCRIPTION. 



Mexican Drop Seed. An upright or ascending, usually much 
branched perennial i to 3 feet (2-6 dm.) high, with a scaly, creep- 
ing rootstock, numerous flat leaves and contracted, densely-flowered 

panicles. Sheaths longer 01; 
shorter than the internodes, 
smooth; Hgule i line (i mm.) 
or less long; leaf -blades i to 3 
lines (2-6 mm.) wide, 2 to 7 
inches (4-14 cm.) long. Spike- 
lets about I line (2 mm.) long 
on very short pedicels; empty 
glumes nearly equal, acuminate^ 
pointed, about the length of the 
floral glume (a little shorter or 
sometimes a little longer), scab- 
rous on the keel; flowering 
glume lanceolate, acute or 
mucronate-pointed, three-nerved, 
pilose near the base and on the 
callus. Palea a little shorter 
than its glume, very acute. 

Mexican drop seed is a widely 
distributed grass, abundant in 
all parts of the state. It is some- 
what polymorphic. Ordinarily 
the spikes approach in density 
the M. glomerata, but when 
cut off before heading out the 
spikes are more slender, and 
might readily be mistaken for 
another species. This is the state 
called var. filiforme. 




Fro. 9e. Muhlenbergia Mexicana—^ b, 
•pikelets. (Div. Agros. U. 8. Dept. of Agrl. ) 
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The grass matures rapidly and affords early forage, but later 
becomes woody. In cultivated gardens and fields it is a bad weed. 

DISTRIBUTION. 

Iowa. Woodbine, ii and 7 (Burgess); Ft. Dodge (Pammel and 
Sokol, Oleson) ; Boone, 3202 (Pammel) ; Steamboat Rock, 3146 (Miss 
King) ; Keokuk (P. H. Rolfs) ; Grundy Center, 3208 (Miss Paddock) ; 
Wilsonville, 3183 (Larsen) ; Lansing, 3010 (Miss King) ; Sioux City 
(Miss Wakefield); Ames (Pammel, Kaufman, Kettercr, Crozier, Sir- 
rine, Fairfield); Belknap, 827 (Rankin); Rock Rapids (Shimek) ; 
Jewell Junction, De Witt, Carroll, Turin, Logan, Jefferson, Sheldahl 
and Slater, 251 Clinton (Pammel); Myron (Miss King); Spirit 
Lake, 16 (Beard) ; Dixon, 734 (Snyder) ; Mt. Pleasant (Mills) ; Red 
Oak (Holt); Hesper (Ballard); 1013, Creston (Bettenga) ; Glen- 
wood, 998 (Jackson); Chariton, 779 (Mallory) ; Parkersburg. 941, 
(Stout); Ames, 115 (Ball); Amana, 697 (Schadt) ; Carroll, 1018 
(Simon); Boone (Carver); Greenfield (Stewart); Ames, 114 (Pam- 
mel) ; Jackson County, Rapid Creek, Johnson County, Hamilton to 
Hancock County (Preston) ; Sioux City (Macbride) ; Iowa City 
(Hitchcock); Steamboat Rock (Miss King); Steamboat Rock 
(Shimek) ; Nevada (Pammel) ; Traer (Provan). 

North America. New Brunswick ,Washington, D. C. (Potomac 
Plats, Ball, 712); to North Carolina, Texas, Missouri (St. 
Louis, Eggert; Jefferson Barracks, Eggert), Indian Territory, Ne- 
braska, Minnesota, Wisconsin (La Crosse, D. S. Pammel and C. M. 
King; Bloomingdale, Pammel and C. M. King, 3175), Ohio (Picker- 
ington, Horr) ; to Ontario. 

3. MUHLENBERGIA GLOMERATA. 

Muhlenbergia glomerata Tt\n. Vmi. \Q\, 1824. Watson and Coulter. 
Gray. Man. Hot. 543. 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 67. /. 81, 1894. VaseyContr. U. S. Nat. 
Herb. 3: 68. 

Muhlenbergia racemosa (Michz.) B. S. P. Beal. Grasses of N. A. 2: 

252. 1896. Nash in Britten and Brown. 111. PI. 1: 143. /. 322. 1896. 

Scribner. Am. Grasses. Bull. U. S. Dept. Agrl. Div. Agros. 7: 109. 
/. JOS, 1900. (3d ed.) 

PolypogonglameratusWiW^, Enum. 1: 87. 1809. 

Agrostis racetnosa Michz. PI. Bor. Am. 1: 53. 1803. 

Muhlenbergia racetnosa B. S. P. Prel. Cat. N. Y, 67. 1888. 
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description. 

Marsh Muhlenbergia. 
A rather stout, upright 
perennial, with ver>' tough 
and densely scaly root- 
stocks, nearly simple culms, 
2 to 3 feet (6-9 dm.) 
high, and densely flow- 
ered panicles, 2 to 4 inches 
(5-10 cm.) long. Spikelejis 
2 to 3 lines (4-6 mm.) 
long, the long, acuminate- 
pointed outer glumes nearly 
equal and exceeding the very 
acute flowering glume, which 
is densely bearded at the 
base. Moist meadows and 
low grounds. July-Septem- 
ber, 

Marsh Muhlenbergia is 
common, especially in north- 
ern Iowa, but occurs in all 
parts of the state. A rapid 
grower and when young 
affords some forage. 




Fio. 87. Mufilenbergia flrlomerato— b» splkelet 
with long, acnminate-polnted outer glninw; b» 
flowering glume, bearded. (Div. of Agros. U. 8. 
Dept. Agrl ) 



DISTRIBUTION. 



loua, Boone, 3228 (Pammel) ; Rockwell, 3186 (Brown) ; Mason 
City (Pammel) ; Greenfield (Stewart) ; Winterset, Des Moines (Car- 
ver) ; Jewell Junction (Rolfs) ; Logan, Council Bluffs, Sioux City, 
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Clinton, South Dakota opposite Hawarden, 274 Webster City, Car- 
narvon, Alton, Sioux Rapids, Dakota City, Hawarden (Pammel); 
Sioux City (Miss Wakefield); Ames (Kaufman, Hitchcock); West 
Union, 248 (Whitmore) ; Ames, 113 (Ball); Lyon County, 45 
(Shimek) ; Keystone (Kodi) ; Dallas Center, 817 (Rhinehart) ; 
Tabor (Baldwin) ; Muscatine (Reppert) ; Ledyard, 760 (Pammel and 
Cratty) ; Tabor, 778 (Baldwin); Webster City, 2217 (Pammel and 
Sokol) ; Armstrong (Cratty); Council Bluffs (Miss Cavanagh and 
Dilne) ; Rock Rapids (Shimek) ; Iowa City (Hitchcock and Mac- 
bride) ; Hamilton to Hancock County (Preston); Spirit Lake, Lyon 
County (Shimek); Plynjouth County (Brown); High Bridge (Lum- 
mis) ; Woodbury County (Brown) ; Worth County (Pammel). 

North America, From New Jersey to Missouri (St. Louis, Eg- 
gert, Pammel); Ohio (Columbus, Sullivant) ; Wisconsin (La Crosse, 
Pammel, C. M. King); Minnesota (Sandy Lake, Sandberg) ; Iowa, 
Nebraska (Crete, Pammel; Lincoln, Pammel); Dakota (Vasey) ; 
mountains of Colorado (northern Colorado, Soldier's Canon, Crandall; 
Ft. Collins, Pammel) ; New Mexico (Parry) ; Utah (West Duchesne 
River, 8500 ft., Pammel and Stanton; East Duchesne River, Pammel 
and Stanton), and Arizona; north to British Columbia; eastward to 
Newfoundland. 

4. MUHLENBERGIA DIFFUSA. 

Muhlenbergia diffusa Schreb. Beschr. Gras. 2: 143. pL 51. 1772. 79. 
Watson and Coulter. Gray. Man. Bot. 644. 1890. (6th ed.) Scribner, 
Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7; 67. /. 80. 1894. 
Nash in Britton and Brown. 111. Fl. 1: 144. /. 327. 1896. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agros. 7: 105. / 99. 1900. (3d ed.) Vasey 
Contr. U. S. Nat. Herb. 8: 68. 

Muhlenbergia Schrederi Gme\. Beal. Grasses of N. A. 2: 245. 1896. 
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DESCRIPTION. 

Nimble Will. A low, 
ascending perennial with 
slender, much-branched, 
wiry culms, i to 2 feet 
{2-4 dm.) long. Sheaths 
smooth, pilose at the 
throat; ligule very short; 
leaf blade i to 2 lines (2- 
4 mm.) w^ide, i to 4 inches 
(2-8 cm.) long, scabrous 
on both sides. Panicles 3 
to 7 inches (6-14 cm.) 
long, slender, branches 
erect, rather densely flow- 
ered. Spikelets i line (2 
mm.) long, equalling or 
exceeding the pedicels; 
empty glumes minute, un- 
equal, the lower sometimes 
obsolete ; flowering glume 
narrowly lanceolate, pilose 
near the base, scabrous on 
the nerves above, terminat- 
ing in a slender, straight 
awn, I to 2 lines (2-4 mm.) 
long; palea. equalling the .irl^^'.^'^'.j.f^^T^^^^^ 
glume. Shaded thickets, ^«™- u. B. bept. of AgrL ) 
border of woods, waste ground about dwellings. July to September. 

Nimble Will was originally confined to southeastern Iowa. It has 
spread northward along the Mississippi, where it is now abundant as 
far north as Dubuque. It is also spreading In central * Iowa. The 
grass is of little economic importance. 

DISTRIBUTION. 

loua. Ames (Pammel, Bessey, Hitchcock); Dixon, 735 (Sny- 
der); Fayette (Fink); Clinton, 247 (Pammel); Manchester, 942 
(Ball); LibertyviUe, 935 (Baldwin); Mt. Pleasant, 993 (Wittc) ; 
Muscatine, 516 (Reppert) ; Des Moines, 635 (Pammel); Mt. Pleas- 
ant (Mills) ; Jefierson (Pammel) ; Mt. Ayr, 642 (Beard) ; Red Oak 
(Holt) ; Hamilton to Hancock County (Preston); Iowa City (Mac- 
bride) ; Des Moines (Pammel). 

North America. Maine to New York and Florida; west to Ala- 
bama, Texas (Kerrville, J. G. Smith), Kentucky (Bell County, 
Kearney), Missouri, Kansas, Nebraska, Iowa, Illinois, Wisconsin, Min- 
nesota and Ontario. 
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5. MUHLENBERGIA WlLLDENOVli. 

Muhlenbergia Willdenovii Trin. Unif. 188. 1824. Watson and Coulter. 
Gray. Man. Bot. 643. 1890. (6th cd.) Scribner. Grasses of Tenn. Bull. 
Univ. Tean. Agrl. Exp. Sta. 7: 68. /. 35. 1894. 

Muhlenbergia tenuiflora (Willd.) B. S. P. Beal. Grasses of N. A. 2: 
255. 1896. Nash in Britton and Brown. 111. Fl. 1; 144. /. 326. 1896. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agros. 7: 107. /. 101. 1900. (3ded.) 

Agrostis tenuHlora Willd. Spec. 1: 364. 1799. 

Agrostis pauci/loraFnrsh. Fl. Am. Sept. 1:63. 1814. 




Fig. 99. Muhlenbergia Willdenovii— ^^ 
Rpikelets with oneqaal oater glumes; b, 
nowerin(( kI nines and bearded callus. < Div. 
Agros. U. 8. Dept. Agrl.) 



description. 

Slender Muhlenbergia. 
An erect, simple or sparingly- 
branched perennial, i to 3 
feet (3-9 dm.) high, with 
creeping, scaly rootstocks, flat 
leaf blades and rather few- 
flowered, linear panicles, 6 to 
12 inches (15-30 cm.) long, 
the branches appressed. Spike- 
lets i^ lines (3 mm.) long; 
empty glumes slightly unequal, 
acute, about one-half the length 
of the flowering glume; callus 
bearded; awn slender, about 4 
lines (8 mm.) long. Rocky 
woods, July to August. 

Widely distributed in east- 
ern and central Iowa, but 
never abundant. 

DISTRIBUTION. 

Iowa. Ames (Hitchcock, 
Bessey, Carver) ; Muscatine 
(Barnes) ; Dallas Center, 920 
(Rhinehart) Winterset, 260 
(Carver); Muscatine (Rep- 
pert); Iowa City (Hitchcock, 
Macbride). 



North America, Massachusetts to Ontario, Ohio (Columbus, 
SuUivant), Minnesota, Iowa, Missouri (Eggert), Texas, Alabama and 
Virginia, 



OBASSES OF IOWA. 



139 




OruUBii* cuspv^aick 



Fig. 100. Map showing dlBtribntion of Muhlenhergia, Oryzopsia^ndBraehyelyrum. 
• Herbarium. f ITrom observation. 
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6. MUHLENBERGIA SYLVATICA. 

Muhlenbfrgia sylvatica Torr. Fl. U. S. 1: 87. 1824. Scribner. Am. 
Grasses. Bull. U. S. Dept. Agrl. Div. Agros..7: 108. /. 102, 1900. Nash 
in Britton and Brown. 111. Fl. 1: 143. /. 323, 1816. Scribner. Gen. of 
Grasses. Bull. U. S. Dept. Agrl. Div. Agros. 20:65. /. 43, 1900. 

Muhlenbergia sylvatica Torr and Gray. Watson and Coulter in Gray. 
Man. Bot. 643. pi. 8. f, I and 2, 1890. (6th ed.) Scribner. Grasses of 
Tenn. Bull. Univ. Tenn, Agrl. Exp. Sta. 7: 68. /. 84. 1890. 

Agrostis diffusa Muhl. Gram. 64. 1817. 

description. 

Woodland Drop Seed. 
A perennial, much branched 
grass, 6-9 dm. high, with 
strong, scaly rootstocks, flat 
leaves and narrow, densely 
flowered panicles, 5-15 cm. 
long. Leaf blades rough, 
5-18 cm. long, 2-6 mm. 
wide. Spikelets about 2 mm. 
long; empty glumes nearly 
equal, very acute, one-half 
as long or nearly equalling 
the flowering glume; flower- 
ing glume pilose below, scab- 
rous above, and terminating 
in a slender awn 4-12 mm. 
long. 

distribution. 
Iowa, Sioux City (Miss 
Wakefield); 1455 De Witt, 
1 1 1 Dakota City, 250 Clin- 
ton (Pammel); Iowa City 
(Macbride); Blue Grass 
(Barnes) ; Ames (Crozier) ; 
Iowa City ( H itchc ock ) ; 
Emmet County, 930 (Pam- 
mel and Cratty) ; Belknap, 
923 (Rankin). 

North America. New Brunswick to Ontario and Minnesota; 
south to North Carolina, Texas and Indian Territory; Arkansas (Har- 
vey) ; Missouri (Eggert) ; Connecticut (Hartford County, F. Wilson), 
Kentucky (Harlan, Kearney) ; west to Colorado (Ft. Collins). 




Fio. 101. Muhlenbergia sylvatica— ti, b, spike- 
lets ; c, with outer or lower Klomes removed, show- 
ing callas. (Div. of Agros. U. 8. Dept. Agrl.) 
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7. MUHLENBERGIA GRACILIS. 

MuhUnbergia gracilis Trin. Unifl. 193. 1824. Scribner. Am. Grasses. 
Bull. U. S. Dept. Agrl. Div. Agros. 7: 117. /. Ill, 1900. 

Muhienbergia gracilis (H B. K.) Trin. Beal Grasses of N. A. 2: 
242. 1896. 

description. 

Slender Dropseed Grass. 
-A slender but rather rigid, 
densely caespitose perennial, 1.5- 
6 dm. high, with narrow, invo- 
lute, rigid leaves, and, contracted 
panicles 8-15 cm. long; spike- 
lets 3-4 mm. long; empty 
glumes nearly equal in length, 
the first about one-half as long 
as the flowering glume, i- 
nerved, acute, or erose at apex, 
the second a little longer than 
the first, 3-nerved and 3-toothed, 
rarely entire at the apex ; flower- 
ing glume pubescent or scabrous 
on the back, ciliate on the mar- 
gins; awn flexuous 8-16 mm. 
long. Dry soils June to Sep- 
tember. 

DISTRIBUTION. 

Iowa. Occasionally culti- 
vated. Ames, cult. (Pammel). 

North America, Texas to 
Arizona and Mexico, Colorado 
(Colorado Springs, Tracy) ; 
Colorado (Vasey; E. D. Ball, 
8500 ft.; Ft. Collins, Pammel, .^^^^^ ^^^^^^^^^ 

334; Bosworth's Ranch, Lari- flowering glume. (Dly. of Agro3. U. 8. Dept. 

mer County, Crandall; Parry), 
and Wyoming. 
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4. ORYZOPSIS. 

Oryzopsis Michx. Fl. Bor. Am. 1: 51. pi, 9. 1803. Endlicher 
Gen. PI. 87. Bentham and Hooker. Gen. PI. 3: 1142. Hackel in Engler and 
Prantl. Nat. Pflanz. Fam. II. 2: 46. Scribner. Bull. U. S. Dept. Agrl. Div. 
Agros. 20: 63. /. 41. 
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Urachne Trin. Pnndam. Agros. 109. 1820. 

Eriocovm Nutt. Gen. N. Am. PI. 1: 40. 

Fendieria Steu6. Syn. Pi. Shun 1: 419. ( Pendler Collection 979. ) 

Caryochloa Spreng. Syst. Cur. Post. 22: 30. 1827. 

Piptatherum Beauv. Agros. 17. 1812. 

Piptochaetium Presl. Rel. Haenk. 1: 222. 1830. 

Nassella D. Desvx in Gay. F. Chili. 6: 263. 1845. 

Spikelets i -flowered, nearly terete. Lower glumes herbaceous or 
thin membranaceous, several-nerved, nearly equal, commonly rather 
longer than the oblong flower, which is deciduous at maturit}', and with 
a very short, obtuse callus or scar-like base. Flowering glume coriaceous, 
at length involute so as closely to enclose the equal palet and the oblong 
grain; a simple untwisted and deciduous awn jointed on its apex. 
Stamens 3. Squamulae 2 or 3, conspicuous. Stigmas plumose. Peren- 
nials, with rigid leaves and a narrow raceme or panicle. Spikelets green- 
ish, rather large. (Name composed of two Greek words for rice and 
likeness, from a fancied resemblance to that grain.) 

Bentham & Hooker give the number of species as 24; Hackel 15. 
Found chiefly in the warmer temperate zones of both hemispheres; 
Heller gives the number as ii, which includes Eriocoma. 

KEY TO THE SPECIES OP OBYZOPSIS. 

Flowering glume sparingly pubescent, awn about 20 mm. long. 

—O melanocarpa ,^ 

Flowering glume densely silky-hirsute, awn about 5 mm. long. 

— O. cuspidata.^ 

1. OKYZOPSIS MELANOCARPA. 

Orysopsis melanocarpa Muhl. Gram. 79. 1817. Watson and Coulter. 
Gray. Man. Bot. 642. 1890. (6th ed.) Beal. Grasses of N. A. 2: 225. 1896. 
Nash in Britton and Browa. III. Fl. 1:141 /. i/7. 189S. Scribner. Am. 
Grasses. Bull. U. S. Dept. Agrl. Dlv. Agros. 7: 98. f. 92, 1900. (3d ed.) 
Vasey Contr. U. S. Nat. Herb. 3: 56. 
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description. 

Black-Fruited Mountain 
Rice. A rather stout, long and 
broad-leaved perennial, i to 3 
feet (3-9 dm.) high, with 
narrow, simple panicles, 6 to 8 
inches (15-20 cm.) long, 
branches spreading in flower, the ^ 
Icwer ones in pairs, and about 2 
inches (5 cm.) long, flower-bear- 
ing above, naked below. Spikelets 
few, 4 to 5 lines (8-10 mm.) 
long; empty glumes about 7- 
nerved, acute, slightly exceeding 
the thinly pubescent and coria- 
ceous flowering glume; awn 
abcut 12 lines (24 mm.) long. 
Open, rocky woods, sometimes 
on cliflFs. Quebec and Ontario 
to Delaware, Kentucky, Mis- 
souri and Minnesota. 

Black-fruited mountain rice 
occurs sparingly in the woods of „ ,L ^ . , 

" -^ Fig. 103. Oryzopsis inelanocarpa- 

eastern, central and northwest- splkelet. coriaceous flowering glume and 

ern Iowa. ^^*^' ^^^«^^^' u. 8. Dept. Agri ) 




a. b, 
awn. 



distribution. 

loua. Ames, Okoboji Lake (Hitchcock) ; Mt. Pleasant (Mills) ; 
Ames, 1005 (Ball); Sioux City (Miss Wakefield); Jackson County 
(Shimek) ; Steamboat Rock 3147, 3192 Lansing (Miss King). 

North America. Ontario, Wrmont, New Jersey, south to Ken- 
tucky, Pennsylvania (Lycominji County, Small), Ohio (Springfield, 
Sullivant), to Missouri, Iowa. Minnesota and Wisconsin. 
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2. ORYZOPSIS CUSPIDATA. 

Oryzopsis cuspidata Bentham. Vasey. U. S. Dept. Agrl. Sp. Report 
63: 23. 1883. Nash in Britton and Brown. 111. PL 1: 141. / 318. Scribner 
Bull. U. S. Dept. Agrl. Div. Agros. 7: 103. /. 97, (3d ed.) 

SHpamembranacea Pursh. Fl. Am. Sept. 2: 728. 1814. 

Eriocoma cuspidata Nutt. Gen. 1: 40. 1818. 

Oryzopsis membranacea Vasey. Bull. U. S. Dept. Agrl. Div. Bot. 12: 
10. pL 10. 1891. Contr. U. S. Nat. Herb. 3; 56. 

FendUria rhychelytroides . Steud. Syn. PI. Glum. 1: 19. 1855. 




DESCRIPTION. 

Indian Millet. A tough 
perennial, growing in 
bunches, i to 2\ feet (3-7 
dm.) high, with narrow, in- 
volute leaves, and dichoto- 
mously branched, diffuse 
panicles, 5 to 6^ inches (12- 
15 cm.) long. Spikelets, 3 
to 4 lines (6-8 mm.) long, 
on filiform and flexuous pedi- 
cels; empty glumes pubescent, 
3 to 5-nerved, broad and ven- 
tricose below, attenuate- 
pointed, much longer than 
the densely long-hair}^ and 
broadly oval flowering 
glume; awn about 2 lines (4 
mm.) long, readily falling 
off. The hairs finally fall 
from the flowering glume, 
which becomes very hard, 
smooth and shiny. 



Fio. 1(M. Or2/2op«<a ctt^ptdata— a, epikelet; b. 
flowering glume. (Div. of Agros. U. 8. Dept.AgrU) 
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DISTRIBUTION. 

Iowa, A single specimen is reported from Iowa, collected by Prof. 
A. A. Crozier in the vicinity of Wall Lake. Whether this was a slip 
in writing the label I do not know. No other collector has ever re- 
corded it for this state. The specimen bearing this label was destroyed 
in the fire. 

North America, South Dakota to New Mexico (Parry), Texas 
to California (Vasey), Nevada (Pammel), Utah (East Duchesne, 
Pammel and Stanton; West Duchesne, Pammel and Stanton), Colo- 
rado (Ft. Morgan, Pammel; Denver, Ft. Collins, E. D. Ball; New 
Windsor, Osterhout, 2378; Ft. Collins, Crandall; Larimer County, 
Crandall and Cowen; Marshall Pass, Tracy, 454); Wyoming (Sher- 
man, Pammel; Egbert, Pammel and Brownlie; Green Riverj Parry; 
New Castle, Pammel; Yellowstone Park, Mammoth Hot Springs, A. 
and E. Nelson). 

5. MILIUM. 

Milium, L.oSp. PI. 61. 1753. Endlicher. Gen. PI. 82. Bentbam and 
Hooker. Gen. PI. 3: 1143. Hackel in Englera-d Prantl. Nat. Pflanai. 
Fam. H, 2: 47. 

Miliarium Moench. Meth. 204. 1794. 

Spikelets i-flovvered; rachilla articulated above the empty glumes, 
not produced into a conspicuous callus, nor extended above the flower- 
ing glum€. Glume 3, obtuse, awnless, the first two empty, subequal, 
membranous, convex; the third or flowering glume usually smooth and 
shining, becoming indurated in fruit; palea nearly as long as its glume. 
Stamens 3. Styles short, distinct; stigmas plumose. Grain ovoid or 
oblong, free within the hardened glume and palea. Annual or peren- 
nial grasses, with flat leaves and open panicles, differing from Oryzopsis 
in the obtuse and awnless flowering glume. 

Bentham and Hooker give the number of species as 5 or 6; 
Engler and Prantl, the same number. Found chiefly in the temperate 
regions of Europe, Asia and North America. America one ^ecies; 
Eurasia 5 to 6. 

MILIUM EFFUSUM. 

Milium effusum, L Sp. PI. 61. 1753. 
10 



146 



GRASSES OF IOWA. 



DESCRIPTION. 

Wild Millet. A pale green 
perennial, with simple culms, 2 to 
4^ feet (6-14 dm.) high, with 
broad, flat, spreading leaves, and 
diffuse panicles 6 to 8 inches 
(15-20 cm.) long. Branches of 
the panicle two to five together, 
flower-bearing above, naked be- 
low. Spikelets 1^ lines (3 mm.) 
long, empty glumes nearly equal, 
3-nerved, a little longer than the 
oblong, obtuse flowering glume. 

DISTRIBUTION. 

This species is included as 
there is a possibility of its occur- 
rence in the northeastern part 
of the state. 

North America, From New 

England states to Pennsylvania 

and Michigan; Ohio (Worth- 

ingtori, Horr ; Painsville, 

ini. .^.,. .r 1 „ Beardslce) ; west to Minnesota, 

Fig, 105. MxHum effu^um—t^ b, spike- ' ' 

iet8;c, dorsal view of flowering glume; d, and from Cii[>e Breton Island 

anterior view of the same showing a portion of .^ /'^.,«k«^ ««^ ,..<>^«-a..^ f^^t-^r-:^ 
the nearly enclosed palea (Dlv. of A Jros. U. 8. ^^ Q^^^^^ and western Ontario. 
Dept. Agrl.) 

6. BRACHYELYTRUM. 

Brachyelytrum Beau v. Agros. 39. ^/. 9. /. 2. 1812. Bentham and 
Hooker. Gen PI. 3: 1144 Hackel in Engler and Prantl. Nat. Pflanz. Fam. II. 
2: 17. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 66. /. 44, 

Muhlenbergia in part. Endlicher. Gen. PI. 88. 

Spikelets i -flowered, with a conspicuous, filiform pedicel of an abor- 
tive, second flower about half its length, nearly terete, few. in a simple, 
appresscd panicle. Jvovver glumes unequal, persistent, usually minute, 
or the lower one almost obsolete. Flowering glume and palet chartaceo- 
herbaceous, involute, enclosing the linear-oblong grain, somewhat equal, 
rough with scattered, short bristles, the first 5-nerved, extended Lnfo a 
long, straight awn, the palet 2-pointed ; the awn-like sterile pedicel 
partly lodged in the groove on its back. Stamens 2 ; anthers and stigmas 
very long. Perennial, with simple culms, i to 3 feet (2-6 dm.) high, 
from creeping rootstocks; downy sheaths, broad and flat lanceolate- 
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pointed leaves, and splkelets ^ inch (i cm.) long without the awn. 
(Name composed of two Greek words for short and husk, from the 
minute glumes.) 

Brachyelytrum is monotypic; one living species found in eastern 
North America. 

BRACHYELYTRUM ERECTUM. 

Brachytlytrutn erectum Beauv Agros. 39. 1812. (Schreb.) Beauv. 
Seal. Grasses of N. A. 2: 269. f. 46. 1896. Nash in Britton and Brown. 
111. Fl. 1: 146. /. 332. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. 
Agros. 7; 118. /. 112. 1900. 

Brachyelytrum aristatum K. 8c. S. Syst. 2: 413. 1817. Beauv. Watson 
and Coulter, Gray. Man. Bot. 644. pi. 8. 1890. (6th ed.) Vasey Contr. U. S. 
Nat Herb. 8: 71. Scribner. Grasses of Ten n. Bull. Univ. Tenn. Agrl. 
Exp. Sta. 7:69. /. 86. 1894. 

Brachyelytrum aristatum var. Engelmanni. A. Gray. Man. Bot. 614. 
1867. (5th ed.) Watson and Coulter. Gray. Man. Bot. 644. 1890. (6th ed.) 
Vasey. Contr. U. S. Nat. Herb. 8: 71. 

Diiepyrum aristosum 
Michx. M. Bor. Am. 1: 40. 
1803. 

AfuhUnber^ia erect a 
Schreb. Besch. Gras. 2: 139. 
pi. 50 1772-9. 

Muhlenbergia aristata 
Pers. Syn.l: 76. 1805. 
DESCRIPTION. 

Brachyelytrum. A pe- 
rennial, with simple culms 
I to 3 feet (3-9 dm-) high; 
flat, spreading leaf-blades 
and few-flowered, simple, 
terminal panicles 2 to 6 
inches (5-15 cm.) long. 
Nodes and sheaths pubes 
cent. Leaf -blades 3 to 6 
inches (7-15 cm.) long, 6 
to 7 lines (12-14 mm.) 
wide. Spikelets 5 to 6 lines 
(1012 mm.) lonii; empty 
jrlumes very unequal, the 
first minute ; flowering 
glume 4 to 6 lines (8-12 
mm.) long, ciliate, scabrous 
along the prominent nerves ; 
awn straiglit, 9 to 12 lines 
(18-25 mm.) long. Palea 
about as long as its glume. 
Rachilla continued behind 
the palea as a slender, 
naked bristle, one-half to 
two-thirds as long as the 
palea. Open rocky woods. *^® **™® ^^^*^ ^^® ^^'^ *"^ **^°^^ empty glumes 

Mav tn A ' * '®™o^®dl<^» empty glumes; d, palea (Div. of A^rroa. 

""^^"^ U. S. Dept. Agrl. ) 




Fio. 106. Brachyelytr\/Lm erect vm— a, si)ilielet ; b, 



lay to August. 
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DISTRIBUTION. 

loua. Wild Cat Den, ii (Ball) ; Smithland (Wakefield) ; Ames, 
158 and 195 (Ball, Hitchcock) ; Iowa City (Hitchcock) ; Myron (Miss 
King) ; High Bridge, Dallas County (Shimek) ; Unionville (Shimck). 

North America. From the New England states to North Caro- 
lina; District of Columbia (Conant), New York (Washington 
County, Parry) ; Alabama to Missouri, northwestern Iowa, Nebraska, 
Minnesota; Canada east to Newfoundland. 

7. PHLEUM. 

Phl€umL. Sp. PI. 59. 1753 Endlicher. Gen. PI. 81. Bentham and 
Hooker. Gen. PI. 3: 1146 Hackel in Engler and Prantl. Nat. Pflanz Fam. 
II. 2: 48. /. 77. 

Sielephuros Adans. Fam. 2: 31. 

Chilochloa Beauv. Agros. 37. pi. 7. f. 2, >Jees. Gen. Fl. Germ. Mon- 
ocot. 1: n. 6. Relchb. Ic. Fl. Germ. PI. 57. 

Achnodoton Beauv. Agros. 24. pL 7. /. 5. 

Spikelets 1 -flowered, in a very dense, cylindrical, spike-like panicle. 
Lower glumes persistent, membranaceous, folded-carinate, subtruncate, 
mucronate or short-awned; flowering glume hyaline, shorter, truncate. 
Stamens 3. Styles distinct. Perennials. (From the Greek name for : 
kind of reed.) 

According to Bentham and Hooker and Hackel there are 10 species 
found in Europe. The genus is found chiefly in central and western 
Asia and northern Africa and temperate and boreal regions of North 
America. Bell credits North America with but a single native species, 
Phleum alpinum ; Heller also recognizes only one. There are, however, 
two good native species. 

PHLEUM PRATENSE. 

Phleum pratenseL, Sp. pi 59. 1753. Scribner. Bull. U. S. Dept. Agr. 
Div. Agros. 7: 120. /. JJ4. 1900. (3ded.) Vasey. Contr. U. S. Nat. Herb. 
8: 86. Watson and Coulter. Gray. Man. Bot. 645. pL 7. 1890, (6th ed.) 
Scribner. Grasses of Tenn . Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 70. f,87. 
1894. Beal. Grasses of N. A. 2: 276. 1896. Nash in Britton and Brown. 
111. Fl. 1: 147. /. 3J^. 1896. 
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description. 
Timothy. Herd's Grass. 
Culms simple, i to 3 feet 
(2-7 dm.) high, panicle i to 
4 inches (2-8 cm.) long, 
ven^ densely many-flowered. 
Empty glumes about i line 
(2 mm.) long, the strong, 
ciliate keels projecting into 
sharp, mucronate points, 
which are shorter than the 
glume. Floret entirely con- 
cealed within the outer 
glumes, the stamens and 
feather}' stigmas protrod- 
ing from the apex. Wide- 
ly cultivated and com- 
pletely naturalized in fields, 
wayside and waste grounds ; 
throughout the United 
States and British America. 
June to August. 
. Timothy occurs in all 
parts of Iowa. It was early 
introduced by Iowa farmers 
because of its excellent quali- 
ties as a forage plant. 




Fio. 107. Phleum pratense—a, empty glames; 
b, the floret showing three stamens and two stlg' 
mas. Div. tf Agros. U. 8. Dept. Agrl.) 



DISTRIBUTIOX. 



Iowa, Muscatine, 40 (Ball) ; Lawler (P. H. Rolfs) ; Armstrong 
3720, Gridley 3241, Mason City 3240 and 3213, Ceylon 3309, 
Hawarden, Jefferson, Mason City, Carroll, Elmore, Minn., 
Minnesota-Iowa line 661, New Albin 849, Ledjard, L')gnn, 
Council Bluffs 1281, Sioux City, Council Bluff's 1304 (Pam- 
mel) ; 3046 and 3061 Pilot Mound, 3145 Steamboat Rock (Miss 
King); Clinton, 269 (Ball); Marshalltown (E>kles) ; Wheatland 
(Ball) ; Ontario, 3280 (Faurot) ; Armstrong, 746 (Pammel and 
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Cratty) ; Dixon, 737 (Snyder); Taylor County, 1111 (Pool); Har- 
court (Danielson); Hamilton County (P. H. Rolfs); Muscatine, 404 
(Reppert) ; Cedar Rapids (Miss Hall); Belknap, 833 (Rankin); 
Benton County, Dysart (Miss Sirrine) ; Sioux City (Miss Wakefield) ; 
Ames (E. R. Wilson, Rich and Gossard, Hitchcock, Miss Wood, P. H. 
Rolfs, Meredith, Pammel, Fairfield, 122 Ball, 1161 Pammel) ; Key- 
stone (Koch) ; Battle Creek, 960 (Preston) ; Jewell Junction, Indianola 
(Carver) ; Le Claire (F. Rolfs) ; Keokuk (P. H. Rolfs) ; Alden, 11 19 
(Stevens); Durant, 1134 (Weaver); Iowa City (Hitchcock); High 
Bridge, Dallas County (Shimek) ; Decatur County (Shimek). 

North Jmerica, Commonly naturalized from New England to 
Florida; west to Tennessee and Alabama, western Arkansas (P. H. 
Rolfs), northwestern Missouri, Kansas, Nebraska (McCook, 378; 
Broken Bow, 8; Aurora, 5; Hastings, 13; Pammel), and the Rocky 
Mountains of New Mexico; Utah (Uintah Mountains, White Rock 
Agency, Pammel and Stanton, 137; East Lake Fork, 141; West 
Duchesne, Pammel and Stanton, 138; East Duchesne, Pammel and 
Stanton, 139) ; Colorado (Ft. Rollins, Pammel, alt. 6500 ft.; Greeley, 
Stove Prairie Hill, Larimer County, Beaver Creek, Pammel) ; Wyo- 
minji; (New Castle, 9; Big Horn Mountains, 7, 11, Pammel; Elk 
Mountain, Stanton and Little) ; Minnesota (Itaska Lake, Sandberg; 
Parry) ; Wisconsin (Madison, La Crosse, Pammel) ; Illinois (Madison 
County, Eggert). 

General, Great Britain, common on the continent of Europe, 
North Africa, Siberia and western Asia, naturalized in Australia. 

8. ALOPECURUS. 

Aloptcurus L. Sp. PI. 60. 1753. Endlicher. Gen. PI. 80. Engler and 
Prantl. Nat. Pflanz. Fam. II. 2: 48. /. 48. Bentham and Hooker. Gen. 
PL 3: 1140. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 70. /. 48. (Rev. ed.) 

Colobachne Beauv. Agros. 2?. //. 6. f. 9. Nees. Gen. Fi. Germ. Mono- 
cot. 1: n. 8. Rei€hb. Ic. Fl. Germ. pL 50. f, 1480, 1812. 

Tozettia Savi. Mem. See. Ital. Sc. 8; 477. 1868. 
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Spikelets i -flowered, jointed on the pedicel. Lower glumes boat- 
shaped, strongly compressed and keeled, nearly equal, united at the base, 
equalling or exceeding the flowering glume, which is awned on the back 
below the middle; palet mostly wanting. Stamens 3; styles mostly 
united. Stigmas long and feathered. Clusters contracted into a cylin- 
drical and soft, dense spike; perennial. (Name from Greek words for 
fox and tail, from the shape of the spike.) 

Bentham & Hooker recognizes 20 species, although 40 have been 
described; Hackel recognizes 20 species. Found chiefly in Europe, and 
extreme tropical Asia and* North America ; a few in South America and 
Australia, but doubtfully indigenous. Heller lists 11 species; Beal 11 
species. 

KEY TO THE SPECIES OF ALOPECUBU8. 

Empty glumes 2 to 2.5 mm. loDg \.A. geniculatus .^ 

Empty glumes 4 to 6 mm. long. .*. A, pratensis,^ 

1. ALOPECURUS GENICULATUS. 

Alopecurus geniculatus L. Sp. PI. 60. 1753, Watson and Coulter. Gray 
Man. Bot. 645. pi, 7, 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 71. /. 89. 1894. Scribner. American Grasses. Bull. 
U. S. Dept. Agrl. Div. Agros. 7: 121. /. 115. 1900. (3ded.) Vasey. Contr. 
U. S. Nat. Herb. 8: 87. Beal. Grasses of N. A. 2: 280. 1896. Nash in 
Britton and Brown. 111. FI. 1: 149. /. 337, 1896. 

Alopecurus geniculatus WKT, /«/2'«j. Smith. Scrib. Mem. Torr. Bot. 
Club. 6: 38. 1894. 

Alopecurus gefiiculatus var. aristulatus Torr. FI. U. S. 1: 97. 1824. 
Vasey. Contr. U. S. Nat. Herb. 3: 87. 

Alopecurus aristulatus Michx. FI. Bor. Am. 1. 43. 1803. 
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DESCRIPTION. 

Marsh Fox Tail. A slen- 
der perennial, more or less 
decumbent, and branched at 
the base, the lower joints 
geniculate ,the stems finally 
ascending or erect, 6 to 24 
inches (1-5 dm.) high, with 
rather short, spreading, flat 
leaves and spike-like, densely 
flowered panicles, i to 3 
inches (2-6 cm.) long. 
Sheaths smooth, the upper 
usually somewhat inflated ; 
ligule I to 2 lines (2-4 mm.) 
long; leaf-blades smooth or a 
little scabrous, the lower 3 to 
6 inches (6-12 cm.) long, the 
upper shorter, i to 3 lines (2- 
6 mm.) wide. Spikelets 
strongly compressed laterally, 
oblong, about one line long; 
empty glumes rather obtuse, 
equal, nearly distinct or only 
slightly connate near the base, 
silky, hairy on the keels and 
sparingly pilose on the sides; 
flowering glume a little 
shorter than the outer ones, 
aiwned from near the base; awn very slender, nearly twice as long as 
the glumes. Wet meadows, banks of streams and ditches throojghout 
the United States and from Newfoundland to British Columbia. May 
to September. Common along all of the larizer streams, abundant 
along the Mississippi and Missouri rivers. 

DISTRIBUTION. 

Ifjii'a. Sedan, 3379 (Pammel); Ames (Rich and Gossard) ; Des 
Moines (Carver) ; Lyon County, Johnson County (Shimek) ; Osgood 
(Roberts; ; Maquokcta (Goodenow) ; Armstrong, Emmet County, 
Lyon County (Cratty) ; Lake Okoboji (liitchcock) ; Iowa City (Mac- 
bride, Shimek, Bartscli) ; Johnson County (Miss Linder) ; Decatur 
County, (Shimek). 

North Arncrica. Newfoundland to Nova Scotia, Ontario, ^Lini- 
toba, Vancouver north to lat. 55^; from Maine south to New \'ork 




Pro. 109. Alopecurus geniculatua—^, b, spike 
lets; c, floweHng glume. (Dlv. of Agros. U. 8 
Dept. Agrl. ) 
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>liop«cuT06 pratc^si-s 



Sporobolu« loT»((ifoltus 










SporabttW* cu.if i^a^o* 



FiQ. 10,1. Distribution ot Phleum, A lo pec urns, find Spomhnl us. 
• Specimens in herbarium. t Localities observed. 
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(Washington County (Parry), Connecticut (Hartford County, F. Wil- 
son), Pennsylvania, Ohio ( Baltimore, Horr; Columbus, SuUivant) ; west 
Missouri; northwest through Iowa, Nebraska, Minnesota (St. Peter 
River, Parry), to the Rocky Mountains in Colorado (Larimer County, 
Crandall), Utah (Echo, Pammel, Johnson, Buchanan and Lummis, alt. 
6500 ft.; East Duchesne, Pammel and Stanton; East Lake Fork), Wyo- 
ming (Albany County, E. Nelson, 3379), Idaho (Kootenai County, 
Sandberg, Heller and McDougall), California (Bolander). 

General, Great Britain, Europe general, North Africa, Siberia, 
Dahuria, western Asia to India, Australia and New Zealand. 
2. ALOPECURUS PRATENSIS. 

Alopecurus pratensis L. Sp. PL 60. 1753. Watson and Coulter. Gray. 
Man. Bot. 645. 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 70. /. 88, 1894. Am. Grasses. Bull. U. S. 
Dept. Agrl. Div Agros. 7: 122. /. 116, 1900. (3ded.) Beal. Grasses of N. 
A. 2: 278. 1896. Nash in Britten and Brown. 111. Fl. 1: 149./. 338. 1896. 
Vasey. Contr. U. S. Nat. Herb. 8: 86. 

DESCRIPTION. 

Meadow Fox Tail. An erect 
perennial, i to 3 feet (2-7 
dm.) high, from a short, creeping 
root-stock. Sheaths smooth, the 
uppermost usually somewhat in- 
flated and longer than the leaf- 
blade; ligule hyaline, obtuse, 
about a line long; leaf-blade lin- 
ear or narrow-lanceolate, acute, 
the lower 4 to 10 inches (8-20 
cm.) lon^, 2 to 3 lines (4-6 
mm.) wide. Panicle rather stout, 
obtuse, 2 to 4 inches (4-8 cm.) 
long. Spikelets flat, 2 to 3 lines 
(4-6 mm.) long; empty glumes 
distinct or slightly grown to- 
gether near the base, abruptly 
acute, silky villous on the keels 
and shortly pilose on the lateral 
nerves; flowering glume nearly 
as long as the empty ones, awned 
on the back near or below the 
middle; awn slender, slightly 
twisted, and projecting bevond 

the glumes for more than half its .^^&.C.i^^'^r.Z'iXx^:{i^^'^r^l.:. 
length. Naturalized in fields l^^'S^^^?■JZ'^A^r.l^:.'^t^:^^^:^^. 
and meadows. June-July. Agros" u*sm"t^A"rn'* '"°''" *™^' "' 
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It IS not common in Iowa, has spread chiefly from fields where it 
has been introduced as a forage plant. It is, however, of little value 
as a forage plant in this state. 

• DISTRIBUTION. 

Iowa, Ames, 154 (Ball, Stewart, Sirrine, Hodson). 

North America, Naturalized in meadows from Nova Scotia to 
southern New York, Pennsylvania and Ohio; Michigan and Oregon. 

General. Europe, northern Africa, Siberia, Dahuria and western 
Asia, to northwestern India. 

9. SPOROBOLUS. 

SporobolusK. Br. Prodr. 1: 169. 1810. Endlicher. Gen. PI. 89. Ben- 
tham and Hooker. Gen. PI. 8: 1148. Hackel in Engler and Prantl. Nat. 
Pflanz. Fam. II. 2: 49. /. 51. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
20: 73. 1900. (Rev. ed.) 

Vilfa Beauv. Agros. 16. pL 5. f. 8. 1812. 

Agrosticula Raddi. Agros. Bras. 33. pi. I. /. 2. « 

Triachyrum Hochst. Steud. Syn. PI. Glum. 1: 186 1855. 

Cryptostachys ^^^M^. Syn. PI. Glum. 1: 181. 1855. 

Diachyrim Griseb. PI. Lorentz. 209. pL 2. f. 8. 1874. 

Spermachitcfn Llanos. Krag. PI. Filip. 25. 1851. 

Spikelets small, i- (rarely 2-) novvered, in an open or contracted 
or spiked panicle. Lower glumes persistent, i to 3-nerved, not awned 
or pointed, the lower smaller; flowering glume of the same texture us 
the lower ones (membranaceo-chartaccous) and usually longer than 
they, naked ,awnless and mostly pointless, i -nerved (rarely somewhat 3- 
nerved) ; palet similar, 2-nerved. Stamens chiefly 3. Stigma simply 
feathery. Grain globular to oblong or cylindrical, deciduous, often very 
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thin, containing the loose seed. Culms wiry or rigid. Leaves involute, 
the throat usually bearded, and sheaths often enclosing the panicles. 
( Name from the Greek word for seed, and to cast forth,) 

Bentham & Hooker give the number of species as 80; the same 
number is given by Hackel. The species are found chiefly in temperate 
and tropical America; a few in tropical Africa and Asia. 

KEY TO THE SPECIES OF SPOROBOLUS. 

Panicle contracted, spike-like. 

Spikelets 3. 5 mm. long or over. 

Plant tall, panicle terminal, flowering glume exceeding the upper 

empty glume S, longifolius} 

Plant smaller, panicles terminal and lateral, flowering glume equal- 
ing the empty glumes 5. vaginae florus.^ 

Spikelets 3 mm. long or less. 

Sheaths inflated, base of panicle usually Included 5 negUctus} 

Sheaths not inflated, panicle exserted S, cuspidatus,* 

Panicle open, pyramidal. 

Spikelets about 2 mm. long 5". cryptandrus} 

Spikelets 4 to 5 mm , long 5". heteroUpis** 

1. SPOROBOLUS LONGIFOLIUS. 

Sporobolus longifolius Wood. Class-book. 775. 1861. 

Sporobolus longifolius fTorr.) Wood. Nash in Britton and Brown. 111. 
Fi. 1: 151. f.342, 1896. Scribner. Am. Grasses. Bull. U. S. Dept. Agrl. 
Div. Agros. 7: 126. f 120, 1900. (3ded.) 

Sporobolus asperW si^ey. ConXr.V, S.Nat. Herb. 8: 59. 1892. (Not 
Kunth. Enum. 1: 210. 1833.) 

Sporobolus asper Knnih mi^diTi . Watson and Coulter. Gray. Man. 
Bot. 645. 1890. (6th ed.). Scribner. Grasses. Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 72, 1890. 
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description. 

Long Leaved Rush 
Grass. A stout perennial, i 
to 3 feet (3i-iO dm.) 
high, with very long, atten- 
uate-pointed leaves, and strict, 
spike-like panicles 3 to lo 
inches (8-25 cm.) long, 
which are more or less in- 
cluded in the inflated leaf- 
sheaths. Spikelets 2 to 2i 
lines (4-5 mm.) long; empty 
glumes unequal, scabrous on 
the keel above, obtuse or sub- 
acute; flowering glume scab- 
rous on the keel, obtuse, 
equalling or a little shorter 
than the obtuse palea. Dry, 
sandy soil. August to Octo- 
ber 

Common on gravelly soils 
in northern and central and 
eastern Iowa. 

DISTRIBUTION. 

Iowa, Slater (Fawcett and 
Fio. 111. iSporo6oiu*^oni;</o«u«-a, a Bpikeiet; Tener), Clinton, Marshall- 

b, the fame with the empty glume separated from town, Hawarden, Carnarvon, 
the flowering glume; c, grain enclosed by the r^ n c f^. ^^ 

looMi pericarp: d. grain. (Dlv. of Agros. U. 8. Carroll, SlOUX City, Des 

Dept. of Agrl. ) Moines 1463, Slater (Pam- 

mel) ; Muscatine (Reppert) ; Mt. Pleasant (Mills); 776, Tabor 
(Baldwin) ; 651, Dixon (Snyder) ; 106, Ames (Ball) ; Scott and Mus- 
catine Counties (Barnes and Miller) ; Sioux City (Miss Wakefield) ; 
Greenfield (Stewart) ; Des Moines (Carver) ; 1421, Sheldahl (Pam- 
mel, Hume and Sample) ; Boone (Carver) ; 1462, Sheldahl and Slater 
(Pammel). 

North America, From Maine to Pennsylvania; south to Florida, 
Tennescee, Alabama, Missouri (St. Louis, Eggert), Texas; west and 
north to Iowa, Wisconsin, Minnesota, Nebraska (Hastings, Pammel, 
280), Dakotas (S. D., Griflfith, 71), and Utah. 




J 
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2. SPOROBOLUS VAGINAEPLORUS. 

Sporobolus vjginaeflorus Wood. Class-book. 775. 1861. Scribner. 
Grasses of Tenn. bull. Univ. Tenn. Agrl. Exp. Sta. 7; 72. /. 92. 1894. 

Sporobolus voLginael lor us . (Torn) Wood. Nash in Britton and Brown. 
111. Fl. J: 152./. 244. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
17: 170, /. 466 1899. 

5^oro*<7/«5 mifior Vasey Watson and Coulter, Gray. Man. 646. 1890. 
(6th ed.). Contr. U. S. Nat. Herb. 8: 60. 

Vilfa vaginaeflora Torr. A. Gray. Gram, and Cyp. 3: 1834. 
description. 

Sheathed Rush Grass. 
A slender, caespitose annual, i 
to 3 feet (ii-4 (Im-) high, 
with very narrow, short 
leaves, and simple, few-flow- 
ered, terminal and axillary, 
spike-like panicles which are 
about I inch (2 cm.) long, 
and mostly enclosed in the 
somewhat inflated leaf- 
sheaths. Spikelets i to 2 
lines (2-4 mm.) long. Dry 
fields and waste places. Aug- 
ust-September. 

distribution. 

Iowa, 755, Manchester 
(Hall); 1014, Carroll 
(Simon); 711, Forest Cit> 
(Peters); Muscatine (Rep- 
pert) ; 728, Dixon (Snyder) ; 
Lawler (P. H. Rolfs); Cor- 
nell (Smith); 750, Dallas 
Center (Rhinehart); Carroll, 
Ames, Cedar Rapids, 103 
Ames, 225 Carnarvon, Ona- 

wa, 126 Carroll, Sioux Citv, 

AT.•ccr^..^.• \T»U \r \ r^ ^'O- *12. Sporobolus vaginaeflorut—K, empty 

Missouri Valley, Lagle Cirovc. gj^^,. b. flowering glume and palea. (Dlv. of 

Mason City (Pammel) ; Iowa Agros. u. s. Dept. Agrl.) 

City, Cedar Rapids (Hitchcock) ; New Hampton (P. H. Rolfs) ; 1267, 

Wild Cat Den (Pammel and Reppert) ; Davenport (Barnes and 

Miller) ; Indianola (Carver) ; Moscow (Hitchcock). 

North America. From Vermont, New York, south to North Caro- 
lina; Georgia, Tennessee, Mississippi (Starkville, Tracy), Alabania, 
Texas, Missouri, South Dakota and Wyoming. 
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3. SPOROBOLU3 NEGLECTUS. 



Sporodolus negiecius l^&sh. Bull. Torr. Bot. Club. 22: 464. 1895. 
Nash in Britton and Brown. 111. Fi. 1: 152. /. S4S. 1896. 

Sparobolus vaginaeflorus Vasey in Watson and Coulter. Gray. Man. 
Bot.645. 1890. (6th ed.). Vasey Contr. U.S.Nat Herb. 8: 60. 

Sporobolus vaginaeflorus. (Torr.) Vasey. Beal. Grasses N. A. 2: 293. 
1896. Wood's Class Book 1861. 775 in part. 

DESCRIPTION. 

Small Rush Grass. Culms 6 to 12 inches 
(12-24 cm.) high, erect, from a usually decum- 
bent base, slender, often much-branched, smooth 
and glabrous. Sheaths about half as long as the 
internodes, inflated ; ligule very short ; leaves 1 
line (2 mm.) wide or less at the base, smooth 
and glabrous beneath, scabrous and hairy near 
the base above, attenuate into a slender point, 
the lower elongated, the upper i to 3 inches (2- 
6 cm.) long, setaceous; terminal panicle i to 2^ 
inches (2-5 cm.) in length, usually more or less 
included in the upper sheath, strict; lateral 
panicles enclosed in the sheaths ; spikelets about 
li lines (3 mm.) long, the outer scales acute, 
the lower one slightly shorter ; third scale acute, 
glabrous, a little longer than the second , and 
about equalling the acute palet. August-Sep- 
tember. 

DISTRIBUTION' . 

Iowa, 3284 Steamboat Rock, Ames, Sioux 
City, 1354 Jewell Junction, Hawarden, Boone, 
127 Carroll, Carnarvon, 289 Sioux City, 226 
Clinton, 172 Ames, Des Moines, Boone (Pam- 
mel) ; Ames (Hitchcock, Bessey, Sirrine, Stew- 
Fio. 118. Sporobolus 2in) \ Mt. Pleasant (Mills); 750 Dallas Cen- 
'2T^xi:^«:T^w^^«'^' (Rhinehart); 1420, Sheldahl (Pammel, 
glume and palea. (Charlotte Hume and Sample) ; Sioux City (Miss Wake- 
°** field); Woodbine (Burgess); Fayette (Fink); 

Blue Grass (Barnes) ; 300, Muscatine (Barnes and Miller) ; 762, Arm- 
strong (Pammel and Cratty) ; 631, Parkersburg (Stout) ; 749, Dallas 
Center (Rhinehart) ; 994, Mt. Pleasant (Witte) ; 997, Glenwood 
(Jackson); 1078, Emmet County (Cratty); 1055, Armstrong 
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(Cratty) ; 763, Ledyard (Pammel and Cratty) ; Keokuk (Hitchcock) ; 
766, Montrose (Osborn) ; Greenfield (Stewart) ; Hamilton to Han- 
cock (Proton); Mason City (Pammel). 

North America. From New England south to Kentucky (Harlan 
County, Kearney); west to Wisconsin (La Crosse, Pammel), Illinois 
(Egj^ert; BluflE Lake, Pammel), Kansas, Missouri (St. Louis, Pammel; 
Plattsburg, Tracy). 

4. SPORO BOLUS CUSPIDATUS. 

Sporobolus cuspidatus. Wood. Hot. and Fl. 385. 1870. 

Sporobolus cuspidatus, Watson and Coulter in Gray. Man. Bot. 646. 
1890. i6th ed.) Vasey. Contr. U. S. Nat. Herb. 3: 60. 

Sporobolus cuspidatus . Wood. Nash in Britton and Brown. 111. FI. 1. 
153. /. 347 1896. 

Sporobolus brevifo tins , Scrib. Mem. Torr. Bot. Club. 5: 39. 

Sporobolus cuspidatus , (Nutt,) Scrib. Beal. Grasses of N. A. 2: 288. 
1896. 

Ajrrostis brevifolia^nW.. Gen. 1: 44. 1818. (In part.) 

Vxlfacuspidata. Torr. Hooker. Fl. Bor. 2: 238. 1840. 

DESCRIPTION'. 

Prairie Rush Gr.ass. Smooth and 
glabrous, culms i to 2 feet (2-5 dm.) 
tall, erect, simple or somewhat branched. 
Sheaths shorter than the internodes; ligule 
a mere ring,^ line {\ mm.) long or less, 
erose-truncate ; leaves i to 4 inches (2-10 
cm.) long, less than i line (2 mm.) wide 
at the base, erect, involute-setaceous, at 
least when dry; panicle \\ to 5 inches (3- 
10 cm.) in length, slender, its branches J 
to I inch (^-2 cm.) long, appressed ; spike- 
lets \\ to i^ lines long, the outer scales 
half to three-quarters as long, acuminate or 
cuspidate, scabrous on the keel; third scale 
long-acuminate and cuspidate, sparingly 
scabrous. In dry soil. August-September. 

DISTRIBUTION. 



Iowa, Mason City (Pammel) ; Wood- 
bine (Burgess) ; 793, Armstrong (Pammel 
and Cratty); 927, Emmet County (Pam- 
mel and Cratty) ; Carroll, 1027 Kossuth 
County, Turin, 656 Des Moines, South 
Dakota opposite Hawarden, 257 Turin 
Sioux City, 128 Carroll (Pammel) ; 779, 
Bartlett (Baldwin); Sioux City (Miss 




Fza. 114. Sporobolus cuspi- 
da<«M~B, Bplkelet. (Charlotte M. 
King.) 
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Wakefield) ; Ames (Slrrine, Bessey, Hitchcock); Rock Rapids, Lyon 
County (Shimek) ; Plymouth County (Brown).* 

North America, From Manitoba south to Minnesota (Minne- 
haha Falls, Sandberg), Dakotas (Clements), Iowa, Missouri, Kansas 
and Nebraska (Paddock). 

5. SPOROBOLUS CRYPTANDRUS. 

Sporobolus cryptandrus Gray. Man. 576. 1848. Watson and Coulter in 
Gray. Man. Bot. 646. Vasey. Contr. U. S. Nat. Herb. 8: 62. 

Sporobolus cryptandrus (Torr.) 
Gray. Nash in Britten and Brown. 
111. Fl. 1: 155. /. 353, 1896. Beal. 
Grasses. N. A. 2: 304. Scrib- 
ner. Bull. U. S. Dept. Agrl. Div. 
Agros. 17: 160. /. 456. 

Agrostis cryptandra Torr . Ann. 
Lye. 1: 151 1824. 

Vilfa cryptandra Torr. Steud. 
Syn. PI. Glum.l: 156. 1855. Trin. 
Mem. Acad. St. Petersb. VI. 5: 
69. 1840. 

DESCRIPTION. 

Sand Rush Grass. An 
erect, glabrous, caespitose peren- 
nial, 4 to 7 dm. high, with flat 
leaves 6 to 1 2 cm. long, and open 
panicles 1 2 to 20 cm. long. Spike- 
lets 2 to 3 mm. long. Rachilla ar- 
ticulated above the empty glumes, 
not produced beyond the flower. 
Glumes 3, round on the back or 
slightly keeled, awnless, ob- 
scurely nerved or nerv^eless; 2 
outer ones unequal ; floral glume 
equalling the empty ones. Palea 
as long or longer than the 
flowering glume. Pericarp thin. 
Annual or perennial grasses 

Fio. 116. apoTohoUu cryptandrus-f,. emptr with small spikelets; various in 
elQinee;b. flowering glame. (Dlv. Agros. U. S. L.-t.,v 
Dept. of Agrl.) naoir. 

Iowa, 1922 New Albin, Turin, Sioux City, Council Bluiis (Pam- 

mel); Armstrong (Cratty) ; Hamburg, Iowa City, Moscow, Fremont 

County (Hitchcock); Ames (Burgess); Moscow (Reppert) ; Sioux 

Cit>s Lake Okoboji (Miss Wakefield) ; Cliffland (Shimek). 

11 
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North America. From New England to New York, Pennsyl- 
vania; Illinois (Graceknd, Chicago, Pammel), Wisconsin (La Crosse, 
D. S. Pammel and C. M. King), Missouri, Iowa, Minnesota, Ne- 
braska (Clements, Grand Island, Broken Bow, Kearney, McCook 
390, Crete 378, Pammel), Kansas (Camanche County, Carleton), 
Texas (Nealley), New Mexico, (Organ Mountains, Vasey .105), 
Colorado (Golden, Shear; Brighton, Pammel and Stanton; Alamosa, 

Clements; Denver, Pammel; Northern Colorado, Soldier's Canon, 
Crandall; Ft. Collins, Pammel) ; Wyoming (Laramie, Nelson) ; Mon- 
tana, Washington, Manitoba, Saskatchewan to New Brunswick. 
6. SPOROBOLUS HETEROLEPIS. 

Sporobolus heteroUpis . Gray. Man. 576. 1848. Watson and Coulter in 
Gray. Man. Bot. 646. 1890. (6th ed.) Beal Grasses of N. A. 2: 289. 1896. 
Nash in Britten and Brown. 111. Fl. 1: 155. /. 354 1896. Scribner. Bull. 
U. S. Dept. Agrl. Div. Agros. 7: 127. /. 121. 1900. (3 ed.) Vasey. Contr. 
U. S.Nat. Herb. 8: f 2. 

Vilfa heterolepis. A. Gray. Ann. Lye. N. Y. 8: 233. 1835. Steud. 
Synop. PI. Glum. 1. 157. 



description. 

Strong-Scentkd Sporobo- 
LUS. A rather stout, somewhat 
wiry, caespitose perennial, 2 to 
3 feet (6-9 dm.) high, with 
very long and narrow basal 
leaves and loose, open panicles, 
3 to 10 inches (7-25 cm.) long. 
Spikelets 2 to 2 J lines (4-5 
mm.) long; outer glumes very 
unequal, sharply acuminate- 
pointed, the first about half 
the length of the broader sec- 
ond glume, which exceeds the 
flowering glume in length ; 
flowering glume glabrous, 
acute or obtuse, as long as the 
broad palea. In dry soils, 
prairies, etc. August to Sep- 
tember. 



Once common on high roll- 
ing prairies. Considered a valu- 
able forage plant. 




Fig. 116. 8porobolu» heterolepis— tk, «pike- 
letB;b, outer g lam e«;o, d, flowerlrg glamcs. 
(Div. of Agro8. U. 8. Dept. Agrl.) 
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DISTRIBUTION. 

Iowa. Mason City (Pammel) ; Ames (32 Ball, Sirrine, Crozier, 
Hitchcock, Bessey) ; Greenfield (Stewart) ; 2229, Ft. Dodge (Pammcl 
and Sokol) ; Nora Junction, Rock Rapids, Granite, Spirit Lake 
(Shimek); Hawarden, Carroll, Carnarvon, 931 Kossuth County, 809 
and 741 Kossuth County, 173 Ames, Dakota City, 1296 Jewell Junc- 
tion (Pammel) ; 1070 Emmet County (Cratty) ; Mt. Pleasant 
(Mills); 1239; Muscatine (Pammel and Reppert) ; 708 Forest City 
(Peters) ; 1054 Emmet County (Cratty) ; 1054 Armstrong (Cratty) ; 
Marshalltown (Stewart) ; Spirit Lake, Nora Junction (Shimek) ; Ham- 
ilton to Hancock Counties (Preston) ; Ames (Pammel) ; State Center 
(Pammel) ; Carnforth (Pammel) ; Steamboat Rock (Miss King) ; Mil- 
ford (Shimek). 

North America, From Connecticut to Pennsylvania; west to Illi- 
nois, Wisconsin, Minnesota (Winona, Holsinger), south through Iowa, 
Missouri (JeflFerson, Webster, Eggert), Texas; Nebraska (Ainsworth, 
Clements), Wyoming to Assinoboia and Quebec. 

10. CINNA. 

Ctnna L. Sp. PI. 5. 1753. L. Gen. 15. Eodlicher. Gen. PI. 89. 
Bentham and Hooker Gen. PI. 8: 1151. Hackel in Engler and Prantl. Nat. 
Pflanz. Fam. II. 2: 50. Scribner. Bnll. U. S. Dept. Agrl. Div. Agros. 20: 
79. / 67. (Rev. ed.) 

Adola Adans. Fam. 2: 31. 

Blyifia Fries. Novit. PI. Suec. Mant. 2: 2. 

•'Spikelets i-flowered, much flattened, crowded in an open, flaccid 
panicle. Empty glumes persistent, lanceolate ,acute, strongly keeled, 
rough-serrulate on the keel ; the lower rather smaller, the upper a little 
exceeding the flower, which is manifestly stalked, smooth and naked; 
flowering glume much like the lower, longer than the palet, usually 
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short-avvned or mucronate on the back below the pointless apex. Stamen 
one, opposite the i -nerved palet. Grain linear-oblong, free." A peren- 
nial, rather sweet scented grass, with simple and upright, s 
like culms 2 to 7 feet (5-20 dm.) high, bearing an ample, compound, 
terminal panicle, its branches in fours and fives; the broadly linear-lan- 
ceolate, flat leaves 4 to 6 lines (8-12 mm.) wide, with conspicuous li- 
gules. Spikelets green, often purplish-tinted. (From a Greek word, 
the name in Dioscorides for a kind of grass.) 

Bentham and Hooker and Hackel give the number of species as 2. 
Both species occur in northern Europe and northern North America. 

KEY TO THE SPECIES OP OINNA. 

Spikelets 2 mm. long or over, empty glumes uneqaal C, arundinacea^ 

Spikelets H mm . long, empty glumes nearly equal C. latifolia} 

1. CINNA ARUNDINACEA. 

Cinnaarundinacea'L, ^^.^\. S, 1753. Watson and Coulter. Gray. 
Man. Bot. 649. pi. S, /. 7. 1890. (6th ed.) Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 73. /. 94. 1894. Scribner. Bull. 
U. S. Dept. Agrl. Div. Agros. 7: 140. /. 234. 1900. (3d ed.) Beal. Grasses of 
N. A. 2: 319. 1896. Nash in Britton and Brown. 111. Fl. 1: 158. /. S60. 
1896. Vasey. Contr. U. S. Nat. Herb. 8: 57. 

Af^rosiis Off fia Lam ark. 111. 1: 162. 1791. 

Muhlenbergia Cinna. Trin. Dis. 1. 191. 1824. 

Blyttia suaveolens Fries. Mant. 2: 2. 
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DESCRIPTION. 

Indian Reed Grass. A tall, 
leafy grass, 3 to 7 feet (6- 
15 dm.) high, with simple 
culms and ample, terminal 
panicles. Nodes usually cov- 
ered by the smooth sheaths; li- 
gule 2^ lines (5 mm.) long, 
leaf blade spreading, 5 to 10 
inches (10-20 cm.) long, 3 to 
6 lines (6-12 mm.) wide, 
scabrous on the margins. Pan- 
icles 6 to 15 inches (12-30 
cm.) long, rather densely flow- 
ered, the branches erect. spread- 
ing. Spikelets much longer 
than the pedicels, appressed to 
the branches (at least in 
fruit) ; empty glumes narrow- 
lanceolate, very acute, un- 
equal, the second longer than 
the first, and 3-nerved; flower- 
ing glume about the length of 
the second glume, obtuse and 
hyaline at the tip, 3-nerved, the 
mid-nerve excurrent just below 
the apex into a very short awn 
or mucro. Palea shorter than 
its glume, i -nerved and keeled 

or sometimes with two closely approximate nerves. July to Septerhber. 
Cinna arundinacea is most abundant in northern Iowa, occurring 

in woods. It grows in dense patches, and is an excellent forage plant. 




Fio. 117. Cinna arundinacea^tk^ b, spike- 
lets; c same with the empty glumes removed. 
(Diy. of Agroe. (J. S. Dept. Agrl. ) 



DISTRIBUTION. 



Iowa, Mason City, 3130 (Miss King and Brown); Woodbine 
(Burgess) ; Steamboat Rock, 3166 and 3027 (Miss King) ; Columbus 
Junction 15 10, Marshalltown 1080 and 1097 (Pammel) ; Boone 
(Carver); Creston (Harsh); Iowa Lake 774, Emmet County 639 
(Pammel and Cratty) ;Ames (Crozier, Kaufman, Besscy, Fisher, Hitch- 
cock) : Clinton (Pammel) ; Greenfield (Stewart) ; Dallas Center, 921 
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Sporobolus Keitrolepis 
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V^aluTnuOrost w% Ca"nQ«i«TiSi» atcmiVia'ta ' 



Fig. 118. Distribution of Sporobolus, Cinna. AgroatU and Calamagroatis. 
• Specimens in herbariam. f Localities observed. 
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(Rhinehart) ; Fayette (Fink); Lee County (Bartsch) ; Iowa City 
(Macbride) ; Jackson County (Shimek) ; Steamboat Rock, Pine Creek 
(Miss King) ; Granite (Shimek). 

\orth America, From Newfoundland to North Carolina, Ala- 
bama, Tennessee; Kentucky (Bell County, Kearney, 375), Ohio 
(Painsville, Beardslee) ; north to Texas, Michigan (Farwell, 749) ; Illi- 
nois, Wisconsin (Madison, Rockton, Pammel) ; Minnesota, Missouri 
(Eggert), Nebraska and British America. 

2. CINNA LATIFOLIA. 

Cinna latifolia Trev. in Goeppert. Beschr. de. Bot. Gart. Breslau. 82. 
1830. 

Cinna latifolia Griseb. Ledeb. Fl. Ross. 4: 435. 1853. 

Cinna latifolia (Trev.) Griseb. Nash in Britton and Brown. 111. Fl. 
1; 158. /. 361. 

Cinna pendula Trin. Mem. Acad. St. Petersb. VI. 6: 280. 1841. Scrib" 
ner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 74. 95. Watson 
and Coulter. Gray. Man. Bot. 649. 1890. (6th ed.) Vasey. Contr. U. S. Nat. 
Herb. 8: 57. 

Cinna arundinacea (Linn.) vss. pendula Gray. Man. Bot. 545. (2nd ed.) 



DESCRIPTION. 

Slender Reed Grass. Culms 
rather slender, two to three feet 
high, leaves and sheaths much 
as in C arundinacea, but the 
blades rather more scabrous on 
the nerves. Panicle lax, often 
few flowered, the branches cap- 
llary and more or less droop- 
ing. The glumes less firm than 
in C. arundinacea, and the 
empty glumes nearly equal, 
otherwise the same. 



FlO. 119. Cinna pendula— 2, panicle; 8, 
apper leaf; 4, spikelet; 6, same with empty 
glume removed. (Th. Holm Uolv. Tenn.) 

DISTRIBUTION. 

loica. This species has not been found in the state but it ought to 
occur in the northeastern counties. It is not uncommon in the interior 
of Wisconsin, especially along the Wisconsin River and other streams, 
occurring abundantly in shady, damp places. 
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North America. In damp woods from New Jersey south to North 
Carolina and Tennessee, through Wisconsin, Minnesota (St. Cloud, 
Campbell ; Grand Rapids, Sandberg) ; in the Rocky Mountains of 
Colorado, Utah, Idaho (Kootenai, Sandberg, Heller and McDougall), 
Washington (Okanogan County, Elmer; Leiberg and Sandberg) ; New- 
foundland (John's Beach, A. Waghorn), Canada (Hastings County, 
Macoun). 

U. AGROSTIS. 

Agrostis L. Sp. PI. 6. 1753. Endlicher. Gen. PI. 89. Bentham and Hooker. 
Gen. PI. 3: 1149. Hackel in Eogler and Prantl. Nat. Pflanz. Pam. II. 2: 
50. Scribner. Bull. U. S. Dept. Agrl. DIv. Agros. 20: 80. /. 58, 

Trichodium Michx. Fl. Bor. Am. 1: 41. 1803. 

Agraulus Beauv. Agros. 5. 1812. 

Ckamaecalamus Meyen. PI. Reise. 1: 456. 1835. 

Didymochaeta Steud. Syn. PI. Glum. 1: 456. 1835. 

Spikelets i -flowered, in an open panicle. Empty glumes somewhat 
equal, or the lower rather longer, usually longer than the flowering 
rlnme, pointless. Flowering glume and palet very thin, pointless, naked 
the first 3 to 5-nerved, frequently awned on the back; the palet often 
minute or none. Stamens chiefly 3. Grain (caryopsis) free. Culms 
usually tufted, slender; root commonly perennial. (Name from Greek, 
for a field, the place of growth.) 

One hundred species, mostly cosmopolitan, occurring especially in 
north temperate regions; Europe 38; Russia 20; North America 33; 
of which 15 are accredited to Canada; California 14 to 18; eastern 
states 6 to 8 ; Rocky Mountains 6 to 8. 

KEY TO THE SPB0IB9 OP AGROSTIS. 

Palet conspicuous, at least \ as long as flowering glume A alba . ^ 

Palet inconspicuous, minute or wanting. 

Culms weak, usually decumbent at base, leaves lax, spikelets Hmm. 

long . .A. perennans.^ 

Culms and leaves erect. 

Panicle branches capillary , elongated, spikelets crowded at ends. 

— A. scabra.* 
Panicle branches not elongated \.A, intermedia . * 

1. AGROSTIS ALBA. 

Agrostis alba L. Sp. PI. 63. 1753 Watson and Coulter in Gray. Man. 
Bot. 647. 1890. (6th ed ) Scribner Grasses of Tenn. Bull. Univ. Tenn. Agrl. 
Exp. Sta. 7: 78./. 102. 1894. Beal. Grasses of N. A. 2: 332. 1896. Bull. 
U. S. Dept. Agrl. Div. Agros. 17: 187. /. 483'. 1899. Vasey. Contr. U. S. 
Nat. Herb. 8: 77. 
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Agrostis irichodium Michx. Fl. Bor. Am. 1: 41. 1803. 
AgroUis vulgaris With. Bot. Am Brit. PI. 132. 1796. (3d ed.) 

DESCRIPTION. 

Red Top. A well known 
perennial of variable habit. 
Culms smooth, erect or decum- 
bent, and rooting at the base or 
stoloniferous, i to 3 feet (2- 
9 dm.) high. Sheaths smooth; 
ligule less than i line (2 mm.) 
to 4 lines (8 mm.) long, some- 
times firm and herbaceous at the 
base; leaf-blade linear or nar- 
row-lanceolate, 4 to 8 inches (8- 
16 cm.) long, scabrous. Pan- 
icle narrow, with erect and 
rather densely flowered branches, 
or lax and open, the branches 
widely spreading, 4 to lO 
nches (8-20 cm.) long. Spike- 
lets nearly sessile or pedicel- 
late, I to I J lines (2-3 mm.) 
long. Empty glumes lanceolate, 
acute, the first scabrous on the 
keel, the second a little shorter, 
and smooth or scabrous near 
the apex. Flowering glume a 
little shorter than the empty 
ones, obtuse or truncate; palea 
one-half to three-fourths as long 
as the glume. Throughout the 
United States, excepting in the extreme south. June to September. 




Fio. 120 AgrottUalba—tk, empty glumea; 
b. floret inolosing vtamenB. (Dlv. of Agros. U. 
8. Dept. of Agrl.) 



This species is common throughout the state, usually occurring in 
low grounds. It is an excellent forage plant. The species runs into 
numerous forms. 
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DISTRIBUTION. 

loiva, Unionville (Shimek) ; Anies, (147 Ball, Sirrinc, Bessey, 
Rich and Gcssard P. H. Roltb, ii6o Pammel) ; 31, Monroe County, 
Wheatland (Ball) ; Pilot Mound, 3347 (Miss King and MacCorkin- 
dale) ; Ontario, 3279 (Faurot); Gilbert Station, Boone (Carver); 
Keokuk, 890 Ledyard, 8 Vernon Center, Minn. (Iowa-Minnesota 
line, Pammel); 3325 Myron, 3348 and' 3354 Postville (Miss King); 
Alden, 1120 (Stevens); Durant, 1143 (Weaver); Battle Creek, 944 
(Preston) ; Iowa City (Shimek, Macbride) ; Des Moines, 2254 (Pam- 
mel) ; New Albin, Minn., 904 (Iowa-Minnesota line, Pammel) ; Arm- 
strong (Cratty) ; Okoboji, Mason City, High Bridge, Hackbern* Grove, 
Dallas County, Keokuk (Shimek) ; Morgan Township, Decatur 
County (Shimek). 

North America. From Canada, and especially along the coast, in 
the mountains of Virginia and North Carolina to Florida; west 
through Wisconsin, Minnesota, Iowa, Missouri, Tennessee to Texas 
and the Rocky Mountain region; Colorado (Ft. Collins, Crandall), 
Wyoming (Carbon County, Big Creek, A. Nelson), Washington 
(Ellensburg, Elmer) ; from New Mexico to California and Saskatch- 
ewan. 

General, Great Britain, Norway, Sweden, south to northern 
Africa and east to the Himalayas. 

2. AGROSTIS PERENNANS. 

A^rosiis perennans Tuckerm. Am. Journ. Sci. II. 45: 44. 1843. 
Watson and Coulter. Gray's Man. Bet. 648. 1890. (6th cd.) 

Comucopiae perennans Walt. PI. Car. 73. 1788. 

Agrostis perennans Walt. Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 76. /. 97. 1894. Bull. U. S. Dept. Agrl. Div. 
Agros. 17: 182. /. 478. 1899. Vasey. Contr. U.S. Nat. Herb. 8: 76. Beal. 
Grasses of N. A. 2: 328. 1896. 
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Pio. 121. AgrottU perennans—n, outer or sterile 
flume; b, flower. (Dlv. of Agros. U. 8. Dept. of Agrl. ) 



ing glume a little shorter than empty ones, 
to September. 



DESCRIPTION. 

Thin Grass. A per- 
ennial with weak, slen- 
der, and mostly decum- 
bent, leafy culms, 
about ^ feet (5 dm.) 
high. Internodes short. 
Sheaths smooth, striate, 
shorter than the inter- 
nodes; ligule about i 
line (2 mm.) long; leaf 
blade flat, thin, widely 
spreading, about i line 
(2 mm.) wide, 4 inches 
(8 cm.) long, acute, 
scabrous. Panicle ob- 
long, about 6 inches 
(12 cm.) in length; 
primary branches in 
clusters of two to five 
at a node, branched at 
or below the middle; 
the branches or pedicels 
all widely divergent. 
Spikelets pale green, a 
line or less long. Empty 
glumes rather unequal, 
lanceolate, very acute, 
rather minutely scab- 
rous on keels. Flower- 
Damp, shady places. May 



DISTRIBUTION. 



Iowa. Mt. Pleasant (Mills); Des Moines, Boone (Carver); 
Ames (Burgess, Pammel) ; Steamboat Rock, 3i7i> 3i68 and 3053 
(Miss King) ; Ames (Hitchcock) ; Steamboat Rock, Pine Creek (Miss 
King) ; Marshalltown (Pammel) ; Steamboat Rock (Shimek). 

North America. From Quebec, New England, south along the 
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Atlantic states to Florida; southwest to Texas; Kentucky (Harlan 
County, Kearney, 381) ; west to Iowa, Minnesota, Nebraska, Wyoming, 
Montana, and northward to Winnepeg. 

3. AGROSTIS SCABRA. 

AgrosHs scabraWiW^. Sp. PI. 1:370. 1798. Scribner. Grasses of Tenn. 
Bull. Univ. Teiin. Agrl. Exp. Sta. 7: 77. /. 99, 1894. 

Comucopiae hyemale Walt. Fl. Car. 73. 1788. 

Trichodium laxt folium mchx, Fl. BOr. 1: 42. 1803. 

Trichodium scabrum Muhl. Gram. 61. 1817. 

A^ostis hyetnalis B. S. P. Prel. Cat. N. Y. 68. 1888. 

Agrostis hyemalis (Walt.) B. S. P. Beal. Grasses of N. A. 2: 327. 
1896. Nash in Britten and Brown. 111. Fl. 1: 161. /. 368, 1896. 

DESCRIPTION. 

Fly Away Grass. Usually an annual ; erect or somewhat genicu- 
late at the lower joints, 6 inches to 2^ feet (1-6 dm.) high. Sheaths 
striate, smooth or scabrous; ligules i to 2 lines (2-4 mm.) long; leaf- 
blade erect or ascending, J to f line (i-i^ mm.) wide, 2 to 4 inches (4- 
8 cm.) long, conduplicate when dry, scabrous, especially on the margins 
and upper surface. Panicles long and lax, the capillary, prxmzxy branches 
two to a node, branched above the middle; the spikelets clustered toward 
the ends of the ultimate branches. Empty glumes lanceolate, acute, 
with scabrous keel, about J line (i^ mm.) long, the upper one a little 
shorter than the lower. Flowering glume rather faintly-nerved, shorter 
than the empty glumes, a^vnless or very rarely awned on the back. 
Palea none. A common grass in dry and sterile, as well as in moist, rich 
lands. It is the earliest to bloom among our species of Agrostis, flower- 
ing in May and June. 

The species is common throughout the state, frequent in sandy soil 
but also growing in moist soil and upland prairies. 

DISTRIBUTION. 

Iowa. Steamboat Rock 3035, Spirit Lake 3365, Ames 3182, 
Ledyard 1003 (Pammel) ; Steamboat Rock 3034 and 3044 (Miss King) 
Marathon 3342 (Roberts); Wheatland, Vinton 21 (Ball); 857, Mt. 
Pleasant. (Mills) ; Durant, 1140 (Weaver); Ames (Carver); Hamil- 
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ton County (P. H. Rolfs) ; Armstrong (Cratty) ; Johnson County 
(Shimek) ; Harcourt (Danielson) ; Muscatine (Reppert); Cedar 
Rapids (Shimek) ; Iowa City (Hitchcock and Macbride). 




Fio. 122. Agrottis «ca&ra— slender branching pasicle. (Charlotte M. 
King.) 

Norih America. Very widely distributed throughout North 
America, except in the far north; Newfoundland to Manitoba, Atha- 
basca and British Columbia -as far north as 60 ' north latitude; New 
England to- Florida and west to Texas; north through Missouri, Ne- 
braska, Kansas, Iowa, Minnesota, Wisconsin and the Rocky Mountains 
in California; Colorado (Larimer County, Crandall ; Idaho Springs, 
Rydberg), Wyoming (Yellowstone Park, A. and E. Nelson), and 
Utah (Uintah Mountains, 10,000 ft., Pammel, Johnson, Buchanan 
and Lummis). 

General. Siberia and Australia. 
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4. AGROSTIS INTERMEDIA. 

A grostis intermedia Scribn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 76. 
f. 97' 1894. 

DESCRIPTION. 

Upland Bent Grass. A slender, perennial grass, 2 feet (5 dm.) 
high, culms erect, or geniculate at the lower joints. Sheaths smooth, 
ligules I to 3 lines (2-6 mm.) long; leaf-blade i to \\ lines (2-3 mm.) 
wide, 4 to ^ inches long, scabrous. Panicle oblong, pyramidal, 6 to 8 




Fio. 12s. AgroatU intermedict—At aplkelet; b, sterile glumes; c, staxnens and pistil. 
(Charlotte M. King. ) 

inches (12-16 cm.) long, with weak and slender branches (as compared 

with A, elata) ; primary branches in clusters of two to seven at a node, 

branching again below the middle. Spikelets about i line long, scattered 

. above the middle of the branches. Empty glumes thin, sub-equal, Ian- 
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ceolate, acuminate, scabrous on the keels, otherwise smooth. Flowering 
glume about three-fourths the length of the empty ones. Common in 
damp places, in thickets and along the borders of woods. August to 
October. 

DISTRIBUTION. 

lou'd. It has not been reported to us from the state, though doubt- 
le^ occurring. 

Xorth America. Eastern Atlantic States, Kentucky (Harlan 
County, Small), and Tennessee; northwest to Iowa and Minnesota. 

12. CALAMAGROSTIS . 

Ca/ama£^ros/is Adans. Fam. PI. 2: 31. 1763. Endlicher. Gen. PI. 90. 
Bentham & Hooker. Gen. PI. 8: 1150, 1152. Hackel in Engler and Prantl. 
Nat. Pflanz. Fam. II. 2: Sl./.j^. Scribner. Bull. U. S. Dept. Agrl. Div. 
Agros. 20: 82. /. 6o, 

Lachnagrostis Tnn. Fund. Agr. 128. 1820. 

Achaeta Fourn. Gram. Mex. 109. 1880. 

Rekhela^i^Md, Syn. PI. Glum. 1: 101. 1855. 

Cinnastrum Fourn. Gram. Mex. 90. 1880. 

Deyeuxia Clarion in Beau v. Agros. 43: 1812. 

Spikelets i-flowered, and (in our species) often with a pedicel or 
rudiment of a second abortive flower (rarely 2-flovvered), in an open or 
spiked panicle. Lower glumes mostly membranaceous, keeled or boat- 
shaped, often acute, commonly nearly equal, and exceeding the flower, 
which bears at the base copious, white, bristly hairs; flowering glume 
thin, bearing a slender awn on the back or below the tip, or sometimes 
awnless; the palet mostly shorter. Stamens 3. Grain free. Perennials, 
with running rootstocks, and mostly tall and simple, rigid culms. 
(Name compounded of two Greek words for reed and grass,) 

Bentham and Hooker include under Calamagrostis and Deyeuxia 
125 species, of which 5 belong to the genus Calamagrostis; Hackel rec- 
ognizes 130 species; this includes the section of Epigeos of Koch with 
10 species and Deyeauxia Beau v. with 120 species. The species are found 
chiefly in the temperate and colder regions, and mountains of tropical 
countries, 60 species being found in the Andes region. Beal recognizes 
26 species in North America, with six varieties ; Kearney recognizes 38 
species and 16 varieties. 
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KEY TO THE 8PEOIB3 OF OALAMAQROSTI8. 
Panicle open, the branches usually long and lax. 

Spikelets 2-2.5 mm. long C, Mtuouniana. > . 

Spikelets 3-4 mm. long. 

Empty glrmes ovate-lanceolate . acute C Canadensis.* . 

Empty glumes sharp, attenuate-acuminate C, Canadensis, var. 

acuminata,* . 
Panicle contracted , branches short and strict C. xnexpansa} . 



1. CALAMAGROSTIS MACOUNIANA. 

Calamagrosiis Macouniana Vasey. Contrib. U. S. Nat. Herb. 3: 81. 
1892 Beal Grasses of N. A. 2: 
343. 1896. Nash in Britton and 
Brown. 111. Fl. 1: 163. /. J7-?. 1896 
Scribner. Bull. U. S. Dept. Agrl 
Div. Agros. 17: 196. /. 492. 1896 
Deyeuxia Macouniana Vasey 
Coulter Bot. Gaz. 10: 297. 1885 

DESCRIPTION. 

Macoun's Reed Bent. A 
slender, erect, leafy perennial, 
from I to 2 feet (3-6 dm.) 
high, with narrow, flat leaves 
and narrow or (in anthesis) 
open, pyramidal panicles 3 ^o 4 
inches (6-8 cm.) long. Spike- 
lets with nearly equal empty 
glumes, about \\ lines (3 mm.) 
long, scarcely exceeding the 
short-awned, flowering glume. 
Mcist, sandy soil. May to 
August. 

DISTRIBUTION. 



Emmet County 



I OIL' a, 
(Cratty). 
North Amenta 



Assiniboia 




to Missouri, Montana and lower Bterlleglnmes; b, ftoret with flowering 
--_ , . Klume, and hairf); c, plamose prolontration of 

Washington. rachllla. (Div. Agros. U. 8. Dept. Agrl. ) 
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2. CALAMAGROSTIS CANADENSIS. 



Caiamagrostis Canadensis B^BXiv, A^TO^, IS. 1812. Watson and Conlter 
Gray. Man. Bot. 650. pl.8, 1890. (6th ed.) Scribner. Grasses of Tcnn. Bull. 
Univ.^ Tenn. Agrl. Exp. Sta. 7: 79./. /o/. 1894. 

Calammgrostis Canadensis {Michx.) Beau v. Beal. Grasses of N. A. 2: 
351. 1896. Na.sh in Britton and Brown. 111. Fl. 1: 163. /. JTS- 1896. 
Kearney. Bull. U. S. Dept. Agrl. Div. Agros. 11. 28. 

Caiamagrostis Mexicana'^Mtt. Gen. 1:46. 1818. 

A rundo agrosioides PuTsh. Fl. Am. 86: 1814. 

Arundo Canadensis Michx. Fl. Bor. Am. 1: 73. 1803. 

Deyeuxia Canadensis Munro. Hook. Trans. Linn. Soc. 23: 345. 1862. 

description. 

Blue Joint or Red Top. 
An erect, leafy grass, 3 to 5 
feet (7-12 dm.) high, with 
smooth, simple culms and open, 
brown or purplish, many- 
flowered panicles, 4 to 8 
inches (9-18 cm.) long. 
t^^^^ Sheaths smooth, striate; li- 
H * gule 2 to 3 lines (4-6 mm.) 
l\x long, membranous ; leaf -blade 
flat, 6 to 18 inches (12-36 
cm.) long, 2 to 4 lines (4-8 
mm.) wide, tapering grad- 
ually into long, filiform tips. 
Empty glumes ovate-lanceo- 
late, acute, finely strigose, 
scabrous, awned on the baxi 
at or a little below the 
middle; awn straight, very 
slender ; hairs from the callus 
as long as the glume. In 
swamps and wet soils. July 
to September. A valuable 
grass in low meadows. Once 

Fio. 126. CalamagTO^iU Canaden^U^ "^"^^ "^Ore abundant than 
sfilkelet with lower, onter gloxnee to the right of now. Widely distributed in 
floret. (Charlotte If . King.) t 

* Iowa. 
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DISTRIBUTION. 

Iowa. Ames (Crozier, Stewart, Bcssey, Hitchcock) ; Weaver, 
133 (Ball, Zmunt, Fisher); Armstrong (Cratty) ; Dysart (Miss Sir- 
rinc) ; Belknap, 825 (Rankin); Hamilton County (P. H. Rolfs); 
Battle Creek, 943 (Preston); Cherokee (Wakefield); Greenfield 
(Stewart); Spirit Lake, 555 (Ball); Mt. Pleasant, 877 and 1917 
(Mills); New Albin 1924, Jefferson 1288, Humboldt 880, Slater 
(Pammel); Tama County, 275 (Sirrine) ; Mt. Pleasant, 684 (De 
Witt); Clinton, 275 (Ball); Decatur County (Fitzpatrick) ; West 
Union, 1441 (Whitmore) ; Colfax (Mead); Emmet County, 1062 
(Cratty) ; Iowa City (Hitchcock) ; Hamilton County (P. H. Rolfs) ; 
Marshalltown (Eckles) ; minor form, Armstrong (Cratty) ; Vinton, 
13 and.1251 (Ball); Afton Junction (Miller); Clear Lake, High 
Bridge, Dallas County, Cedar Rapids, northwest corner of state, Lyon 
County (Shimek) ; Hamilton to Hancock Count}' (Preston); Keo- 
sauqua (Shimek). 

North America, Canada (Carson) ; from Maine south to New 
Jersey, Ohio, Iowa, Minnesota (St. Cloud, Campbell; Silver Creek, 
Sandberg), Illinois (Palatine, Pammel), Wisconsin (La Crosse, Pam- 
mel; St. Croix, Parr}0 ; Missouri (Carson Station, Eggert) ; Nebraska 
(North Platte, Pammel); Colorado (Ft. Collins, Crandall; Idaho 
Springs, Shear) ; Wyoming (Laramie Hills, A. Nelson) ; Montana 
(Craig) ; Utah (Uintah Mountains, Lamotte Peak, Pammel, Johnson, 
Buchanan and Lummis), to British Columbia. 

3. CALAMAGROSTIS CANADENSIS var. ACUMINATA. 

Caiama^rostis Canadensis wblt. acuminata Vasey Bull. U. S. Dept. 
Agrl. Div. Agros. 5: 26. 1897. Kearney. Revision of the N. Am. Species of 
Calamagrostis. Bull. U. S. Dept. Agrl. Div. Agros. 11: 29. 1898. 

Calamagrostis Canadensis var. robusta Vasey in Wheeler Rep. 6: 285. 

DESCRIPTION. 

Sharp Pointed Red Top. Sheaths rarely inconspicuously 
bearded at junction with blade; blade usually short, scabrous-pubescent 
on the upper (rarely both) surfaces; panicle commonly rather small, 
more flexuous and more densely flowered than the species, usually dark 
purple; spikelets larger, ij to 2 lines (3.5-4 mm.) long; empty glumes 
comparatively narrow, sharp, attenuate, acuminate; sometimes subfal- 
cate, somewhat thicker, usually much more scabrous (occasionally almost 
strigose) ; longer, often considerably (sometimes \ line (.5 mm.)) ex- 
ceeding the flowering glume. 
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Pio . 126. Catamagroatis Canaden$U var. acuminata'-^, spikelet ; 1 and 2 empty glumes, 
3 flower; b, flower, 1 flowering glume, 2 palet. (Charlotte M. King.) 

DISTRIBUTION. 



Iowa, Most abundant in northern Iowa; Tama Count\^ 962 (Sir- 
rine). 

North America, Labrador and Newfoundland to Iowa; high 
mountains of North Carolina ; Keewatin to Alaska, south in the moun- 
tains to New Mexico and California; Montana (Spanish Creek, Vasey), 
Wyoming (Yellowstone Nat. Park, A. and E. Nelson, 6166; West 
Branch of Big Goose River, Pammel and Stanton) ; Washington (Oka- 
gan County, Elmer) ; Utah (Provo Canon,. Pammel and Stanton, 203) ; 
Colorado (Walcott, 6975 ft., Shear and Bessey, 1310). 
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4. CALAMAGROSTIS INEXPANSA. 

Caiamagrosiis inexpansa Grzy . Gram, et Cyp. 1. No. 20:1834. Scrib- 
ncr. Am. Grasses. Bull. U. S. Dept. Agrrl. Div. Agros. 17: 191. / 487. 1900 
(3ed.) 

Calamagrostis conJinisUxLXX. Gen. 1:A7. 1818. Watson and Coulter. 
Gray. Man. Bot 650. 1890. (6 ed.) 

Caiafnagrosiis negUcta var. confinis{^\\\^,) Bcal. Grasses, of N. A. 2: 
353. 1896. 

Calamagrostis confini5{'^\\\^.)'^M\X. Nash in Britton and Brown 111. 
Fl. 1: 165. /.J77. 1896. 

Ca/amagros^is con finis inexpansa Gray. Kearney, Bull. U. S. Dept. 
Agrl. Div. Agros. 11: 37. 1898. 



DESCRIPTION'. 

Bog Reed Grass. A slen- 
der, erect perennial, li to 
4i feet (3-9 dm.) high, with 
narrow, flat leaves and con- 
tracted panicles 2 J to 9 
inches (5-18 cm.) long. 
Spikelets i| to 2 lines (3-4 
mm.) long with nearly 
equal, acute empty glumes 
about the length of the 
flowering glumes, the basal 
hairs of which nearly equal 
it in length or are one-third 
shorter. Damp, sandy soil. 
Aujiust to September. 

'i*his species is not infre- 
MMrnt in northern Iowa, cs- 
|»n ially in Dickinson, Hum- 
l"»hl!, Kmmet and Kossuth b 
^ 'Mint Irs, Probably extends 
" J«» MMith as Hamilton 
* ""nly. The species grows 
'" '"w isiounds, borders of 
^UiiWuw Mrranis, borders of „ ,«, ^ , 

lArs tUM\ :.! .*,«- u 1 ^^°' ^^- <^<^^m<^9ro»tU {nezpanta-tL, empty 

i^'Krn, mu\ in marshy places. gluinei;b, flowering glomes with basal halre: c, 

toft of hairs at base of flowering glome. (DIt. of 
Agros. U. 8. Dept. of Agrl.) 
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DISTRIBUTION. 

Iowa. Manly (Williams) ; Armstrong (Cratty) ; Humboldt, 
1286 (Pammel) ; Emmet County, 1929, 1920 (Ledyard), 3223 (Grid- 
ley), 3266 and 3263 (Armstrong) ; Elmore, Minn. (Iowa and Minne- 
sota line), 915 (Pammel) ; Lyon County (E. D. Ball). 

North America. Damp, sandy soil, New York (Lake George, 
V^asey), New Jersey, westward to Minnesota (DeSoto Lake, Sandberg), 
South Dakota, Colorado (Veta Pass, Vasey), and Wyoming (Clear 
Creek, Griffith and Williams). 

13. C ALAMO VILFA. 

Calamovilfa Scribner in Hack. True Grasses. 113. 1890. Scritfner. 
Bull. U. S. Dept. Agrl. Div. Agros, 20: 84./ 62. (Rev. ed.) 

Ammophila Host. Gram. Aust. 4: 24. //. //. 1809. Endlicher. Gen. 
PI. 90. Benttaam and Hooker. Gen. PI. 3: 1153. 

/^famma Beauv. Agros. 143. 1812. 

Calamagrostis sec. Calamovilfa A. Gray. Man. Bot. Northern U.S. 
616 (5 ed.) 

Rudiment of second flower wanting; glumes and palet rather char- 
taceouSy compressed-keeled; flowering glume i -nerved, entirely awnless; 
palet strongly 2-keeled; panicle at length open and loose. 

There are three living species. Native to the temperate and sub- 
tropical regions of North America. The related sea-sand reed, Ammo- 
phila, is distinct. There are two species of Ammophila wideh' distrib- 
uted among the salt water shores of the northern hemisphere. Valuable 
as a sand binder. 
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1. CALAMOVILFA LONGIFOLIA. 

Calamovilfa longifolia Hack. True 
Grasses. 113. 1890. 

Calamafcrostis longifolia Hook. Fl. 
Bor. Am. 2: 241. 1840. Watson and 
Coulter. Gray. Man. Bot. 651. 1890. (6 
ed)..Vasey Contr. U. S. Nat. Herb. 3: 84. 

Calamagrostis longifolia (Hook) 
Hack. Beal. Grasses of N. A. 3: 355. 
1896. Nash in Britton and Brown. 111. 
Fl. 1: 167./.J<?P. 1896. 

DESCRIPTION. 

Long Leaved Reed Grass. Culms 
2 t# 6 feet (4-12 dm.) high, stout, 
from thick, running rootstocks; leaves 
rigid, elongate, involute above and 
tapering into a long, thread-like point; 
ligulc consisting of a ring of hairs i 
line (2 mm.) long; panicle at first 
close, becoming open and pyramidal, 
the branches smooth; glumes lanceo- 
late, the upper as long as the flower, 
the lower \ shorter; the copious hairs 
more than half the length of the naked 
flower. 




Fio. 128. Calamovil/a longi/olia^A, 
Bpikelet; b, empty glumes; 0, flower. 
(Charlotte M. Ring. ) 



DISTRIBUTION. 

Iowa, Sioux City (Miss Wakefield); Ames (Hitchcock); Em- 
met County, Armstrong, 11 16 (Cratty) ; Hawarden, Sioux City, Turin^ 
187 (Pammel); Lyon County, Rock Rapids, 49, 39 (Shimek) ; Hull 
(Newell); Hamburg (Hitchcock). 

North America. Sands, along the upper Great Lakes from Illinois 
(Shores Lake Michigan, Chicago, Pammel; Graceland, Pammel), and 
Michigan to Manitoba, South Dakota (GriflSth, 753; Hot Springs, 
Rydberg, 131) ; Nebraska (Long Pine, C. F. Curtiss; Ravenna, Pam- 
mel; McCook, Pammel, 367); Kansas, Colorado (La Porte, Cache 
La Poudre River, Pammel and Johnson, 1597 and 1742; Ft. Collins, 
Crandall). 
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Pig. 129. Flower ot A rrhenatlierumavenaceufn. (Charlotte M. King.) 
TRIBE IX.-AVENEAE. 

Spikelets 2 to several-flowered ; outer, empty glumes usually longer 
than the first floral glume ; one or more of the flowering glumes awned 
on the back or from between the teeth of the bifid apex; awn usually 
twisted or geniculate; the callus, and usually the joints of the rachilla, 
hairy, 

A tribe comprising 23 genera and over 300 species, widely distrib- 
uted in the temperate regions of both the Old and the New World, 
particularly abundant in South Africa and Australia, a few extending 
beyond the Arctic Circle. 

Several of the species are of economic value as forage plants. Tall 
meadow oat grass {Arrhenatherum avenaceum) and velvet grass or 
mesquite, as it is known in Oregon and Washington, both introduced 
from Europe, are grasses of much agricultural value, especially the first 
named. Tufted hair grass {Deschampsia caespitosa) ^ a common grass in 
the Rocky Mountains of the west and northwest, is of some local value 
as a forage plant, especially for low, w^t soils. Cultivated oats {A vena 
sativa), used largely in the south and on the Pacific coast for pasturage 
and hay, and generally cultivated as a cereal, is the best known example 
of this tribe. 
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KEY TO THE GENERA OF THE AVENEAE. 

Pedicels of the spikelets articulated below the empty glumes, spikelets 

deciduous, plant velvety Holcus.^ . 

Pedicels not articulated below the empty glumes, which are persistent. 
Awn of the flowering glume dorsal, inserted below the teeth. 

Flowers all perfect, or the upper ones staminate or sterile. 

Grain sulcate , hairy at the apex Avena.*. 

LfOwer flower staminate, its glume strongly awned; the upper 

perfect Arrkenatherum.* , 

Awn of the flowering glume inserted between the teeth. Danthonia}, 

1. HOLCUS. 

Holcus L. (in part) Sp. PI. 1047. 1753. Endlicher. Gen. PI. 81. Bentham 
and Hooker Gen. PI. 3: 1159. Hackel in Engler and Prantl. Nat. Pflanz. 
Fam. II. 2: 53. /.j/.' Beauv. Agrost. 87. pi, 17, Scribner. Bull. U. S. Dept. 
Agrl. Div. Agros. 20:89./. 65. 

Spikelets crowded in an open panicle, 2>flowered; the boat-shaped, 
membranaceous glumes enclosing and much exceeding the remotish 
flowers. Lower flower perfect, its paper}' or thin, coriaceous glume awn- 
less and pointless; the upper flower staminate, otherwise similar, but 
bearing a stout, bent awn below the apex. Stamens 3. Styles plumose to 
the base. Grain free. (A name in Pliny for a kind of grass, from a 
Greek word for attractive, of obscure application.) 

Eight species according to Bentham and Hooker; found chiefly in 
Europe and northern Africa, one, however, reaching the Cape region. 

HOLCUS LANATUS. 

Holcus lanatus L. Sp. PI. 1048. 1753. Watson and Coulter. Gray. Man. 
Bot. 652. pL 12, 1890. (6 ed.). Scribner. Grasses of Tenn. Bull. Univ. Tenn. 
Agrl. Exp. 7: 81./. 106. 1894. Bull. U. S. Dept. Agrl. Div. Agros. 7: 157. 
/. 131, 1900. (3 ed.) Beal. Grasses of N. A. 2: 360. 1896. Nash in Britton 
and Brown. 111. Fl. 1: 168./. j«Jy. 1896. 
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FiQ. 190. Holeut lanatut—A, splkelet; b, flower- 
ing glumes ; o. ligale. (Div. Arfob. U. 8. Dept. 
AgrL) 

DISTRIBUTION. 



DESCRIPTION. 

Velvet Grass. A peren- 
nial grass, I to 2 feet (2-4 
dm.) high, from a creeping 
rhizome; usually closely 
pubescent all over with soft 
whitish hairs. Panicle 2 to 
3 inches (4-6 cm.) long, 
pale or sometimes purple- 
tinged. Spikelets about 2 
lines (4 mm.) long, obtuse; 
the second empty glume 
broader than the first, three- 
nerved and often short-awned 
at the apex, both ciliate on 
the prominent keels, and 
thinly pubescent all over; 
lower floral glume smooth 
and shining, becoming indu- 
rated in fruit. Introduced 
from Europe. May to Aug- 
ust. The species has been 
introduced in a few places. 
It rarely persists. 



Iowa. Ames (Weaver) ; Ames, 1118 (Carver). 

North America, Widely naturalized from New England states, 
Massachusetts (Boston, Waverly, Pammel), New York (Washington 
County, Parry), south to Tennessee and Alabama, and occasionally 
northward ; also upon the Pacific Coast and British America. Wash- 
ington (Cape Disappointment, Parn). 

General. Great Britain, on the continent of Europe, northern 
Africa and Siberia. 

2. AVENA. 



AvenaL. Sp. PI. 79. 1753. Endlicher. Gen. PI. 96. Benth. and Hook. 
Gen. PI. 8: 1160. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 94. / 70. 
Hackel in Enjrier and Prantl. Nat. Pflanz. Fam. II. 2: 55./. 6j. 
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Spikelets 2 to many-flowefcd, panicled; the flowers hcrbaceo-char- 
taceous or becoming harder, of firmer texture than the large and mostly 
unequal, empty glumes; the uppermost flower imperfect; rachis and base 
of the flower often bearded. Flowering glume rounded on the back, 
mostly 5 to 1 1 -nerved, bearing a long, usually bent or twisted awn on 
the back between the two acute teeth at the apex, proceeding from 
the mid-nerve only. Stamens 3. Grain oblong-linear, grooved, on one 
side, usually hairy, at least at the top, free, but invested by the palet. 
(The classical Latin name.) 

Species 40 (Bentham & Hooker) ; 50 (Hackel) ; by some the number 
has been reduced to 30. Mostly in temperate regions of the Old World 
and sparingly in the New World. United States is credited with two 
or three naturalized, and eight native species. One species, the A, fatua, 
is widely naturalized on the Pacific Coast, Rocky Mountains and spar- 
ingly on the Atlantic Coast, Wisconsin, Minnesota and northeastern 
Iowa. 

KBY TO THE SPB0IB9 OF AVENA. 
Plowering glume glabrous or hairy at the base only, cultivated 

Flowering glume hairy to or beyond the middle A, fatua. ^. 

1. AVENA SATIVA. 

Avena sativa t,, Sp. PI. 79. 1753. Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 83./. no, 1894. Bcal. Grasses of N. A. 2: 
385. 1896. 

*Floweiing glome lees hairy than A. fatua, softly pilose. 
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Calamagr«cti« in*x.pan*a 



Calamat^ilja lonjijolia 




Fxo 181. Dtotrtbntlon of Catamai;ro«M«, CalamoviJ/a, Holcui, Avena, Arrfienaiherum and Danthonia^ 
• Speclmenfi in herbaiium. + From obaeryation. 
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DESCRIPTION. 

Common Oats. A well known, 
erect annual, 2 to 4 feet (5-10 dm.) 
high, with flat leaves and expanded 
panicles of rather large, pendulous 
and usually two-flowered spikelets. 
Lower florets sometimes awned. 
Oats is commonly cultivated in all 
sections of Iowa. Its culture is, 
however, most successful in the 
northern part of the state, 

DISTRIBUTION. 

Iowa. Ames (Hodson) ; Fair- 
field (Rich and Gossard) ; Webster 
City (Pammel) ; Manchester 
(Hoyt); Cedar Rapids (Miss 
Hall); Alden, 1125 (Stevens); 
Calhoun County (Rigg) ; Johnson 
County (Shimek) ; Marshalltown 
(Pammel). 

North America. Widely culti- 
vated in northern United States, 
British .Columbia, especially in the 
northern and eastern sections, and 
along the Pacific Coast. 

General, This species is native to 
eastern temperate Europe, and 
western Asia, although the wild 
form has not been found. According 
to some authors, cultivated oats 
originated from wild oats (J vena 
fatita). This is very doubtful. 




Fio. 182. Avena «affva -showing panicle. 



2. AVENA FATUA. 

Avena fatua L. Sp. PI. 80. 1753. Watson and Coulter. Gray. Man. Bot. 
653. 1890. (6 ed.) Nash in Britton and Brown. 111. PI. 1: 173. /. Jpj. 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 203./.^^. 1899. 

Avena barhata 3rot. Beal. Grasses of N. A. 2: 383. 1896. 
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Fio. 133. Arena fatua^A, empty glumes; b, 



DESCRIPTION. 

Wild Oats. An erect, 
glabrous annual, 3 to 5 feet 
(6-12 dm.) high, with flat 
leaves and spreading pani- 
cles of large, oat-like, nod- 
ding spikelcts. Spikclets 2 
to 4-flovvered, with empty 
glumes f to I inch (ii-2 
cm.) long, and pubes- 
cent flowering glumes 
6 to 9 lines (1218 
mm.) long. Awns near- 
ly twice as long as the 
spikelets. Fields and waste 
places from Wisconsin 
westward ; abundant in 
grain fields on the Pacific 
slope. June to September. 

Locally wild oats is abun- 
dant, especially in north- 
eastern Iowa and south- 
western Wisconsin. It is 
highly esteemed as a forage 
plant, especially in Califor- 
nia. It is a bad weed, 



flowering glnmee; (DlT. Agros. U. 8. Dept. of Agrl.) however, in grain fields. 

DISTRIBUTION. 

Iowa. Houston County, Minn. 5 Minnesota-Iowa line (Pam- 
mcl) ; Ames, 119 (Ball) ; Boone (Carver) ; Hull (Newell). 

North America, In fields and waste places, especially common 
along the Pacific coast and the irrigated districts of the Rocky Moun- 
tain region. Oregon (Howell), California (Parry; Auburn, 
Pammel, i), Colorado (Ft. Collins, Pammel), Wyoming (Buffalo, 
Griffith and Williams, 126) ; also in the Dakotas (N. D., Fargo, Bol- 
ley), Minnesota, Wisconsin and Iowa. 

3. AVENA LONGIGLUMIS. 

Avena/on^iglumisDunenDvich. Rev. Bot. 1: 395. 1845-46 Steud. 
Syn. PI. Gram. 233. 
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description. 
Long Glumed Wild 
Oats. Annual, with 
leaves and sheaths lightly 
pilose; truncate ligule 
with short, hain- fringe; 
lower part of panicle 
drooping; spikelets three- 
flowered; empty glumes 
far exceeding the floret, 
and both alike 9-nerved ; 
very pilose rachilla joint- 
ed, lower joint persistent, 
florets from base beyond 
the middle softly pilose ; 
glumes slightly unequal, 
upper 7-nerved, awned a 
little beyond the middle 
with two very long, 
bristly hairs, more than 
half as long as the 
glume; the lower with 
the linear apex two- 
toothed. Algeria. In- 
troduced on the college 
grounds but not persist- 
ent. 

loua. Ames (Bessey) ; 
Ames (cult.). 




Fig. 184. Avena longiglumU-K, spikelet: 1, 
empty glome; 2, flowering glame; 8, rndlmentaiy 
spikelet. (Charlotte M. King.) 



3. ARRHENATHERUM. 

Arrhenaikerum BesiVLv . Agrost. SS. pi. 11./, s- 1812. Endlicher Gen. 
PI. 96. Bentham and Hooker. Gen. PI. 3: 1161. Hackel in Engler and 
Prantl. Nat. Pflanz. Fam. II. 2: 56./. 64, 

-42/<f«a Host. Gram. Austr. 2: pL 4Q. 4://. jo. Scribner. Bull. U. S. 
Dept. Agrl. Div. Agros. 20: 95./. 7/. (Rev. ed.) 

Spikelets open-pan icled, 2-flowered, with the rudiment of a third 
flower; the middle flower perfect, its glume barely bristle-pointed from 
near the tip; the lowest flower staminate only, bearing a long, bent awn 
below the middle of the back; otherwise as in Avena, of which it is only 
a peculiar modification. (Name from two Greek words for masculine 
and aivn,) 
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Bentham and Hooker give the number of species as 3 ; the same 
number is given by Hackel, although some authors give the number as 
6. Native to Europe, northern Africa and western Asia; one species 
widely cultivated in eastern North America, and naturalized to a con- 
siderable extent on the Pacific coast. 

ARRHENATHERUM AVENACEUM. 

Arrhenatherum avenaceum Beauv. Agrost. 152. 1812. Watson and 
Coulter. Gray. Man. Bot. 652. pL 12, 1890. (6 cd.) 

Arrhenaihemm elatius Beauv. Scribner. Grasses, of Tcnn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 83. /. log. 1894. 

Arrhenatherum elatius (L.) Beauv. Nash in Britton and Brown. 111. PI. 
1: m.f.jQd, 1896. Bull. U. S. Dept. Agrl. Div. Agros. 7: 173. /. 167, 1900, 
(3 ed.). Beal. Grasses N. A. 2: 387. 1896. 

Avena elatior L. Sp. PI. 79. 1753 

DESCRIPTION. 
Oat Grass. A tall, per- 
ennial grass, 2 to 4 feet (5- 
10 dm.) high, rather spar- 
ingly leafy, with a narrow, 
terminal, many-flowered pan- 
icle, 6 to 12 inches (1J-3 
dm.) long; the branches 
spreading during flowering. 
Spikelets 4 to 5 lines (8-10 
mm.) long, the second glume 
larger than the first, three- 
nerved and about equalling 
the florets. Awn geniculate 
near the middle, closely 
moisted below, divergent 
above. Grain pubescent, en- 
closed within the fruiting 
glume and palea, but free 
from them. In fields and 
waste places, Maine and On- 
tario to Georgia and Ten- 
nessee, also on the Pacific 
coast. June to August. Tall 
meadow oat grass has es- 
caped from cultivation in 
different parts of the state. 
„ It has never met with much 

PlO. 186. Arrhtnalherura avenac«iim— a, spike- . , , 

leta; b. flowering glumes. (Div. Agros. u 8. favor as a forage plant amon^ 
Depi. Agrl. ) the farmers of the state. 
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DISTRIBUTION. 

Iowa. Ames, 143 (Ball, Sirrine,-P. H. Rolfs, Van Cleve, War- 
den. 

North America, Widely introduced on the Pacific and Atlantic 
coasts; from New England, District of Columbia (Washington), North 
Carolina (Small and Heller) to Georgia; east to Tennessee and south 
to Alabama; occasionally north in Wisconsin, Michigan and the Rocky 
Mountain region; common on the Pacific coast; Colorado (Ft. Col- 
lins, Crandall). 

General. Europe, northern Africa, western Asia, said to be a 
troublesome weed in Great Britain. 

4. DANTHONIA. 

Danthonia D. C. Fl. Fr. 3: 32. 1805 Endlicher. Gen. PI. 97. Be^tham 
and Hooker. Gen. PI. 3: 1162. Hackel in Engler and Prantl. Nat. Pfianz. 
Fam. 11. 2: 56. 

Pentameris Beauv. Agros. 92. 1812. Scribner. Bull.U.S.Dept.Agrl. Div. 
Agros. 20: 96./. 72. (Rev. ed.) 

Streblochaeta Hochst. PI. Schimp. Abyss, n. 412. 1835. 

Jriaphis'iitt^. PI. Afr. Austr. Glum. 270. 1841. 

CAa^iodromusNees. Lindl. Ind. Nat. Syst. 449. 1835. (2ed.) 

Flowering glume oblong or ovate, rounded, cylindriceous, 7 to 
9-nerved, bearing, between the sharp-pointed or awn-like teeth of the tip, 
an awn, usually composed of the three middle nerves, which is flattish 
and spirally twisting at the base ; otherwise as in Avena. Empty glumes 
longer than the imbricated flowers. Ours perennial, i to 2 feet (2-5 
dm.) high, with narrow and soon involute leaves, hairy sheaths bearded 
at the throat, and a small, simple panicle or raceme of about 1 -flowered 
spikclets. (Named for Danthoine, a French botanist.) 

Bentham & Hooker give the number of species at 100; the same 
number is given by Hackel. In the temperate and warmer regions of 
both hemispheres; more than half are native to South Africa, of which 
Beal describes 7 ; native to Australia 7. 

1. DANTHONIA SPICATA. 

DantAonia spicata Betiviv. in K. and S. Syst. 2: 690. 1817. Watson 
and Coulter. Gray. Man. Bot. 654.//. /^./. i-j. 1890. (6ed.) Scribaer. 
Grasses of Tenn. Bulh U. S. Dept. Agrl. Div. Agros. 7: 85./. i/j. 1894. 

Danthonia spicata (L.) Beauv. Beal. Grasses of N. A. 2: 391./. 68. 
1896. Nash in Britton and Brown. 111. PI. 1: 174. /. 3^. 1896. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agros. 1: 7: 174. /. 168, 1900. (3 ed.) 

Avena spicata L. ^*p. PI. 119. 1753. 
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DESCRIPTION. 

Wild Oat Grass. A 
smooth, slender, erect grass, 
lo to 20 inches (23-45 cm.) 
high, with a small, narrow 
panicle, the short branches 
of which spread only in 
flower. Sheaths glabrous, 
bearded at the throat; 
basal leaves numerous, 
usually involute, and curled 
or recurved ; those of the 
culm shorter, i line (2 
mm.) wide or less, glab- 
rous or pilose. Panicle i 
to 2 inches (2^-5 cm.) 
long, simple, few- flowered, 
the short branches usually 
erect. Empty glumes 4 to 
6 lines (8-12 mm.) long, 
exceeding the florets, lan- 
ceolate, acute, three-nerved 
below; with broad, scarious 
margins ; flowering glume 
about 2 lines (4 mm.) long, 
sparingly pilose on the 
rounded back and along 
the margins below; callus 
glabrous; apex of the flow- 
ering glume ending in two 
short, usually blunt teeth. 
Fro. IdO. Z>an4/ionia«picata— a, 8pike1et;b, flower; Common in drv thin <«ils 
lowering fflume;d. empty glume. (Dlv.Agri«.U. ^"""n«" i" aiy» tarn sou^. 
Dept. Agrl) June to September. 

Wild oat-grass is found only in a few, isolated localities in central 
and eastern Iowa; most frequently in the southeastern part of the state. 

DISTRIBUTION. 

loiva, Lebanon, 25 (Ball and Sample) ; Steamboat Rock, Ledges, 
Boone County (Pammel) ; Wild Cat Den (Barnes) ; CliflEland, Pitts- 
burg (Shimek) ; Steamboat Rock (Shimek). 

North America, Atlantic coast. New Jersey (Woodbridge Twp., 
Middlesex County, Lightpipe), West Virginia (Little Falls, Mills- 
paugh), Georgia (DeKalb Mt.) ; south to Florida; west to Ohio 
(Worthington and Baltimore; A. Bigelow), Illinois (Fulton, Wolfe; 
Lake View, Pammel), Wisconsin (Pammel), Minnesota (Itaska Lake, 
Sandberg), Iowa, Missouri (St. Louis, Eggert; Washington, and Crys- 
tal Cit>% Pammel), Arkansas (Harvey), Wyoming (Yellowstone Nat. 
Park, Norris; 6140, A. and E. Nelson). 
13 




c, flowering 
8. Dept. ' 
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TRIBE X.— CHLORIDE AE. 



Spikelets i to several-flowered, 
in one-sided spikes or racemes; 
the racemes digitate or fascicu- 
late; rarely solitary; flowering 
glumes usually keeled, entire and 
unawned, or toothed, and with i 
to 3 (rarely more than 3) 
straight awns. 

A small tribe of 27 genera and 
155 species, characterized chiefly 
by the inflorescence, which is 
nearly that of Paspalum. The 
awns, when present, are not dorsal 
or twisted, as in the Agrostideae 
and Aveneae, Chiefly natives of 
tropical and subtropical coun- 
tries; a few are widely distrib- 
uted as weeds throughout the 
warmer parts of the world. A 
number are good turf-forming 
grasses and are valued for graz- 
ing purposes. One of these is 
the celebrated buffalo grass of the 
western plains, w^hich is remark- 
able for having the staminate 
and pistillate spikelets separate 
and in unlike inflorescences, either 
upon the same plant (monoeci- 
ous) or upon different plants 
(dioecious). Bermuda grass, and 
the Gramas of the southwest be- 
long to this tribe. 




Fro. 137. Flower of Spartina cynosur- 
oides. (after Orar. ) 




Fio. 188. Flower of Bouteloua curtipendula. 
(after Gray. ) 



KEY TO THB GENERA OF THE OHLORIDEAE. 

Flowers perfect. Spikelets all alike. 
One perfect flower in each spikelet. 
No sterile glumes above the flower. 

Spikes digitate, slender; a creeping perennial. ..Cynodon,^. 
Spikes racemose. 

Spikelets globose Beckmannia,* . 

Spikelets lanceolate. 

Spikes thick, pectinate; stout, erect perennials 

— spartina*. 
Spikes slender; low, diffuse annuals 

— Schedonnardus . * . 



OBASSBS OF IOWA. 195 

Several sterile glumes above the flower Bouteloua}, 

Two to three perfect flowers in each spikelet Eleusine}, 

Flowers unisexual; spikelets dioecious, the staminate and pistillate 
very different BuchloeJ'. 

1. CYNO ON. 

Cynodon Rich. Pers. Syn. 1: 85. 1805. Endlicher. Gen. PI. 92. Bentham 
& Hooker. Gen. PI. 8: 1164. Hackel in Engler and Prantl. Nat. Pflane. 
Fam. II. 2: 58. /. &; , Pers. Syn. PI. 1: 85, 1805. Scribner. Bull. U. S. Dept. 
Agrl. Div. Agros. 20: 99. //j. 

Capriola Adans. Fam. 2: 31. 1763. 

Fibichia Koel. Gram. Gall. & Germ. 308. 1802. 

Spikelets i-flovvered, with a mere naked, short-pedicelled rudiment 
of a second flower, imbricate-spiked on one side of a flattish rachis; 
the spikes usually digitate at the naked summit of the flowering culms. 
Empty glumes keeled, pointless, rather unequal; flowering glume and 
palet pointless and awnless, the glume large, boat-shaped. Stamens 3. 
Low, diffusely branched and extensively creeping perennials, with short, 
flattish leaves. (Name compounded from two Greek words for tooth 
and dog,) 

Four species distributed throughout the tropical and temperate 
regions of the world. The Bermuda grass, Cynodon Dactylon, is widely 
naturalized. 

1. CYNODON DACTYLON. 

Cynodon Dactylon Vtis. Syn. "PI, 1: 85. 1805. Watson and Coulter. 
Gray. Man. Bot. 654.//. g. 1890. (6ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 86 /. 115, 1894. 

Ca^nV?/a Z^tfrtj'/wi (L) Kuntze. Beal. Grasses of N. A. 2: 395. 1896. 
Nash in Britton and Brown. 111. Fl. 1: 175./. 4oo, 1896. 

Cynodon Dactylon Pers. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
7: 177. /. 777. 1900. (3ed.) 
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description. 

Bhrmuda Grass. 
Stems prostrate and ex- 
tensively creeping, with 
numerous, ascending or 
upright, leafy and 
flower-bearing branches. 
Sheaths smooth, hairy at 
the throat. Leaves flat, 
widely spreading, grad- 
ually tapering to a very 
slender, acute tip. Spike- 
lets three to five, slender, 
widely spreading, often 
purplish, I to 2 inches 
(2-4 cm.) long.- Flower- 
ing glume broadly boat- 
shaped, about 1 line (2 
mm.) long, usually ciliate 
on the keel. Widely 
dispersed in the southern 
States. June to October. 

Occurs as a cultivated 
plant only. It was 
cultivated in Iowa in 
1889 and 1890 and per- 
sisted one season. Since 
then it has not been found. 




FlO. 189. 
ing glumes. 



Cpnodon Dactylon—tk, splkelet ; b, flower- 
(Div. Agros. U. S. Dept. Agrl. ) 



DISTRIBUTION. 



loua* Ames, cult. (Pammel) ; Sioux Cit>% cult. (Bandusia Wake- 



field). 



North America, From New York, south along the Atlantic coast, 
through Tennessee, South Carolina (A. P. Anderson), Louisiana (Ball, 
i) ; west through Alabama and Tcxas;Cuba (Santa Clara Province, 
Combs, 540) ; also along the Pacific coast, California (Santa Barbara, 
Parry, 1876; Orcutt), as far north as Vancouver Island, 

General, Great Britain to Holland southward; Asia, Africa and 
Australia. 
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2. BECKMANNIA. 

Beckmannia Host Gram. Austr. 3: S.pL 6, 1805. Bentham & Hooker. 
Gen. PI. 3: 1099 Hackel ia Engler & Prantl. Nat. Pflanz. Pam. II. 2: 60. 
Endlicher Gen. PI. 80. Scribner. Bull. U.S. Dept. Agrl. Div. Agros. 20. 
107./. «?/. (Rev. ed.) 

Bruc/tmannia Nutt, Gen. 1: 48. 1818. 

JoachimeaTtn. ex. Kunth. Enum. 1. 1833. 

Spikelets jointed upon the pedicels, i to 2-flowered (only one fer- 
tile), obovate and laterally compressed, imbricated in two rows upon 
one side of the angled rachis of a spike. Glumes 3 or 4, the 2 lower 
strongly concave and connate, obtuse or acutish, the i or 2 flowering 
glumes narrower, lanceolate, acute or acuminate, and a little exserted, 
becoming rather rigid, and with the thin palet enclosing the oblong 
grain. A stout, erect, subaquatic perennial, with the short spikes erect 
and simply spicate, or in a strict, narrow panicle. (Named for John 
Beckman, professor of botany at Goettingen.) 

One species. Southern and eastern Europe, temperate Asia and 
North America. 

1. BECKMANNIA ERUCAEFORMIS. 

Beckmannia erucaeformis Host. Gram. Austr. 3: 5. 1805. 

Beckmannia erucaeformis Host. var. uniflora. Scribner. Watson and 
Coulter. Gray. Man. Bot. 628. 1900. pL /j. (6 ed.) 

BecJtmannia erucaeformis untfiorus ScT\bner , Bea\, Grasses of N. A. 
2: 428./. 77- 1896. 

Beckmannia erucaeformis (L.) Host. Nash in Britton and Brown. 111. 
Fl. 1: 181. /. ^//. 1898. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
7: 2U./. 208, 1900. (3 ed.) 

B rue hmannia erucaeformis ^Mit, Gen. 1: 48. 1818.. 

Pkalaris erucaeformis L. Sp. PI. 55. 1753. 
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DESCRIPTION. 



Slough Grass or Wild 
Timothy. A stout, erect, 
subaquatic perennial, i to 4 
feet (3-12 dm.) high, with 
narrow panicles composed of 
many, densely-flowered, one- 
sided spikes. Sheaths longer 
than the internodes, loose; 
ligule 2 to 4 lines (4-8 mm.) 
long; leaf blades 3 to 9 
inches (7-22 cm.) long, 2 to 
4 lines (4-8 mm.) wide, 
scabrous. Spikelets i to i^ 
lines long, one to two-flow- 
ered, imbricated in two rows 
on one side of the rachis; 
empty glumes smooth, sac- 
cate, obtuse or abruptly 
acute ; flowering glumes 
acute, the lower generally 
awn-pointed. In sloughs and 
along the banks of streams. 
June to September. A valu- 
able grass. Found in Iowa, 
however, only in the north- 
western section of the state. 




Fio. 140. Beckmannia erucaeformis^A, and b, 
spikes; o, splkelet; d, floweriug glome. (Dir. 
Agrot. U. S. Dept. AgrL ) 



DISTRIBUTION. 

Iowa. Ames, cult. (Sirrine) ; Spencer (Hitchcock); Little Rock 
(Ball); Lyon County (Shimek) ; Sheldahl (Hitchcock). 

North America. Minnesota, Iowa, Nebraska, Dakota (Douglas), 
Wyoming (Blacks Fork, Fuller's Ranch, Pammel), Montana (Craig), 
Colorado (Ft. Collins, Pammel, Crandall) ; Nevada (Reno, Tracy), to 
California, Oregon, Washington, British Columbia, Manitoba as far 
north as Lake Misstassini. 



General, Southern Europe to the Orient; Siberia. 
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3. SPARTINA. 

Spartina Schreb. Gen. PI. 43. 1789. Steud. Syn. PI. Glum. 214. Endli- 
Cher. Gen. PI. 94. Bentham & Hooker Gen. PI. 8: 1108. Hackel in Engler 
and Prantl. Nat. Paanz.Pam. II. 2: 58. Beauv. Agros. 25. pL 7, f. 6. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 100. /. 74. (Rev.ed.) 

TrachynoHaVLiohx. PI. Bor. Am. 1: 63. 1803. 

Ponceletia Thou. PI. Trist. d'achun. 36. 1896. 

SoUnachne Steud. PI. Glum. 1: 12. 

Spikelcts I -flowered, very much flattened laterally, jointed and ses- 
sile, in two ranks on the outer side of a triangular rachis. Glumes 3, 
unequal, lanceolate, strongly compressed-keeled, acute or bristle-pointed, 
mostly rough-bristly on the keel ; palct thin, equalling or longer than the 
flowering glume. Stamens 3. Styles long, more or less united. Peren- 
nials, with simple and rigid, often reed-like culms, from extensively 
creeping, scaly rootstocks, racemed spikes, very smooth sheaths and 
long, tough leaves (whence the name from the Greek word for a cord, 
such as was made from the bark of the Spartium or Broom.) 

Bentham & Hooker give the number of species as 5 or 6; Hackel 
lists 7 ; found mostly in temperate and tropical regions, especially saline. 
Three of the species are native to the Atlantic coast regions of North 
America. Two species found in the interior of our country, especially in 
brackish and saline soils; one species upon the Islands of Tristan, de 
Cunha, Amsterdam and St. Paul. 

1. SPARTINA CYNOSUROIDES. 

Spartina cynosuroidis Willd. Enum. 80. 1809. Watson and Coulter. 
Gray. Man. Bot. 627. 1890. Scribner. Grasses of Tenn. Bull. Univ. Tenn. 
Agrl. Exp. Sta. 7: 87. /. 226. 1894. 

Spartina cynosuroidis (L.) Willd. Beal. Grasses of N. A. 2: 397. /. 70, 
1896. Nash in Britton and Brown- 111. PI. 1: 175. /. 402, 1896. Scribner. Bull. 
U. S. Dept. Agrl. Div. Agros. 7: 179. /. 273. 1900. (3 ed.) 

Dactylis cynosuroides L. Sp. PI. 71. 1753. 
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description. 

Fresh Water Cord 
Grass or Slough Grass. 
A stout, erect grass, 2 to 
6 feet (5-8 dm.) high, 
with unbranched, smooth 
culms from strong, creep- 
ing, Rcaly root-stocks. Leaf- 
blade i to 4 or 6 feet (2- 
8 or 12 dm.) long, 2 to 4 
lines (4-8 mm.) wide, 
rough on the margins, 
gradually tapering into 
long, filiform tips. Spikes 
5 to 20, spreading, race- 
mose along the main axis. 
Empty glumes unequal, 
aculeolate-scabrous along 
the rigid keels, acute or 
the second long-acuminate 
or short awn-pointed. 
Flowering glume serru* 
late-scabrous along the 
keel or midrib, which ab- 
ruptly terminates just be- 
low the membranous apex. 
River banks and lake 
shores. July to October. 

Slough grass is widely distributed in the state. It is, however, most 
abundant in alluvial river bottoms, as the Missouri and Mississippi, 
where it does much to bind the soil. It is used to some extent for hay. 

distribution. 

Iowa, 7 Forest City, Spirit Lake, Rock Rapids (Shimek) ; De- 
catur County, Appanoose County (Fitzpatrick) ; Muscatine County 
(Bartsch) ; Jones County (Macbride) ; Fayette (Fink); 729 Dixon 
(Snyder); 506 Muscatine (Reppert) ; Humboldt (Wells); 643 Mt. 
Ayr (Beard); 1001 Chariton (Mallory); 1015 Carroll (Simon); 
814 Dallas County (Rhinehart) ; 702 Amana (Schadt) ; 806 Creston 
(Bettenga) ; Mt. Pleasant (Witte, Mills) ; 1437 West Union (Whit- 
more) ; Belknap (Rankin); Boone (Steele); Coltax (Mead); 884 




Fio. 141. STpaHiiia eirtwauroide«—tit and b, spike- 
lets; c, flowering glames. (Di v. Agros. U. S. Dept. 
Agrl.) 
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Slater, Turin, 778 New Albin, Boone, Carroll, Dakota City, Ledyard, 
Hawarden, Turin (Pammel) ; Ames (C. A. Wilson, Reynolds, Crozier, 
Beardslee, Kaufman, Hitchcock, Bessey, Rich and Gossard, Pammel, 
Sirrine) ; 105 1 Armstrong (Cratty) ; Sioux City (Miss Wakefield) ; 
Iowa City (Hitchcock); 1 156 Alden (Stevens); Des Moines (Car- 
ver) ; Newton (Misses Cavanagh and Dilne) ; High Bridge, Dallas 
Count>^ (Shimek) ; Iowa City (Macbride) ; Hamilton to Hancock 
Count>^ (Preston); Johnson County (Armstrong, Shimek, Parry); 
Nevada (Pammel); Slater (Fawcett and Tener) ; Sioux City 
(Shimek). 

North America. From Nova Scotia through New England; 
Massachusetts (Sears), to New York (Washington County, Parry); 
south to New Jersey, Ohio (Columbus, Sullivant) ; Tennessee, Ala- 
bama, Missouri (St. Louis, Eggert), Nebraska (McCook, Pammel), 
Iowa, Minnesota (Centre City, Sandberg, 671), South Dakota (Water- 
town, Holsinger), Wisconsin (La Crosse, Pammel), Illinois (Evanston, 
Pammel). 

4. SCHEDONNARDUS. 

Schedonnardus Stcud. Flora. 38: 228. 229. 1850. Syn. PI. Glum. 1: 146. 
1855. Bentham & Hos;ker Gen. PI. 8: 1167. Hackel in Engler & Prantl. Nat. 
Pflanz. Fam. II. 2: 59. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 
105. /. 79. 

Lepiurus sec. Schedonnardus in part. Endlicher. Gen. PI. 104. 

Spikelets small, acuminate, i-flowered, appressed-sessile and scat- 
tered along one side of the slender rachis of the distant, sessile and divari- 
cately spreading spikes. Empty glumes persistent, narrow, acuminate, 
more or less unequal, the longer usually a little shorter than the rather 
rigid, acuminate, flowering one. Stamens 3. Styles distinct. Grain 
linear. A low, slender annual, branching from the base, with short, 
narrow leaves. (Name the Greek word for near, and Nardus, from its 
resemblance to that genus.) 

Monot>'pic genus. In North America from the Plains region to 
the Pacific coast, most abundant on the plains. 

1. SCHEDONNARDUS PANICULATUS. 

Schedonnardus paniculaius Treleasein Branner & Coville. Rept. Geol. 
Surv. Ark. 1888:' 236. 1891. 

Schedonnardus paniculaius (Nutt.) Trelease Beal. Grasses N. Am. 2: 
412. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 199. /. I9S. 
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Lepturus paniculatus Nntt. 
Gen. 1: 81. 1818. 

Schedonnardus Texanus Steud. 
Syn. PI. Gram. 146. 1854. Watson 
and Coulter Gray. Man. Bot. 655. 
1890. 

Rotiboellia paniculata Spreng. 
Syst. 1: 1825. 

DESCRIPTION. 

Texan Crab Grass. A low, 
diffusely branching annual, with 
short, narrow leaves and numer- 
ous slender, paniculate spikes, 1-4 
inches (2-10 cm.) long, and 
tufted stems from J to 3 feet 
( I to 9dm) high. Sheaths loose, 
compressed; ligule acute, lacer- 
ate, decurrent; leaf-blades plain 
or folded, spirally twisted, 
smooth, 2-3 inches (5 to 8 cm.) 
long. Spikelets sessile and ap- 
pressed, i^ to 2 inches (3 to 4 
mm.) long, alternate; empty 
glumes lanceolate, i -nerved; 
flowering glume 3-nerved, scab- 
rous on the keel, slightly pubes- 
cent at the base. Palet ovate, 
2-nerved, 2.5-3 mm. long. 




Fio. 142. ScTiedonriardiM pa?iicUIatuit-a, 
spike; b, spikelet; o, flowering glome; d, 
palca. (Dlv. AgrcM. U. 8. Dept. Agrl.) 



DISTRIBUTION. 

loua, N. W. Iowa, Lyon County (Shimek). 

North America, From western Minnesota, northwestern Iowa; 
through Nebraska (Hastings; Broken Bow, 14; Alma, 15, North 
Platte; Kearney; McCook, 236, 380; Crete, 214; Oxford, 263 Pam- 
mel), Kansas, western Arkansas; South Dakota (Pierre, Griffith); 
to Texas (Thurow), New Mexico (Chaves, Tracy; Parjy, 235), 
Colorado ( Ft. Collins, E. D. Ball ; Greeley, Larimer County, Pammel ; 
Ft. Collins, Cowen), Wyoming (Headwaters Missouri and Yellow- 
stone Rivers, Hayden), Montana, Alberta and Manitoba. 
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Oewi«lo«/& ktrvuia 



Fia. 148. Distribatlon of Cynodon, Beekmannia, Spartina, ScTiedonnardwt, Bouteloua and Eletitine. 
• Hpecimens In herbarium. f Localities observed. 
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5. BOUTELOUA. 

Rouieloua Lag:. Var. Cienc. y. Litt. 2: 141. 1805. Bentham & 
Hooker. Gen. PI. 8: 1168. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
20: 106. /. 80. (Rev. ed.) 

Chondrosium Endlicher. Gen. PI. 94. 

Chondrosium Desvz Bnll. Philom. 2: 188. 1813. Hackel in Engler and 
Prantl. Nat. Pflanz. Ram II. 2: 59. /. 70, 

• Spikelets crowded and closely sessile, in 2 rows on one side of a 
fattened rachis, comprising one perfect flower below, and one or more 
sterile (mostly neutral) or rudimentary flowers. Glumes convex-keeled, 
the lower one shorter. Perfect flower with the 3-ncrvcd glume 3-toothcd 
or cleft at the apex, the 2-nerved palet 2-toothed, the teeth, at least of 
the former, pointed or subulate-awn ed. Stamens 3; anthers orange 
colored or red. Rudimentary flowers mostly i to 3-awned. Spikelets 
solitar>% racemed or spiked; the rachis somewhat extended beyond the 
spikelets. ( Named for Claudius Kouteloua, a Spanish writer upon flori- 
culture and agriculture.) 

About 25 species, chiefly American. Largely developed west of the 
Missouri river, in southwestern United States. A few species of wider 
distribution. Bentham & Hooker recognize 25 species; Hackel in 
Engler and Prantl, 30; Scribner, 30; Heller catalogues 18 species for 
the United States. There are 3 in Wisconsin, Minnesota Valley 3, 
Iowa 3, Alabama i, Tennessee i, New York i. New Jersey I, Rocky 
Mountains 5, California 3 to 4, western Texas 17, Mexico and Ari- 
zona 23, Canada 3. 

KEY TO THE SPECIES OF BOUTELOUA. 

Spikes of few spikelets, short, numerous, in a long, one sided raceme 
(Atheropogon) B. curlipendula.^ , 

Spikes pectinate, of many spikelets, solitary, or a few in a raceme. 

— Chondrosium . 

Pedicel of rudimentary flower with a tuft of long hairs at summit. 

—B. oligostachya,^ , 
Pedicel of rudimentary flower glabrous B, hirsuia.*. 
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DISTRIBUTION. 

Iowa, Charles City (Pammel) ; Council Bluffs (Pammel) ; Ames 
(Zmunt 3196, Hunt and Rolfs, Charles Wilson 154, Ball, Crozier, 
Sirrinc, Pammel, Fairfield, Fisher, Rich and Gossard, Hitchcock, Beards- 
lee) ; Carroll, Missouri Valley, Logan 897, New Albin, Turin 256, 
Dakota City, Cedar Rapids 787 and 1102, Marshall town 654, Dcs 
Moines, Council Bluffs, South Dakota opposite Hawarden, Sioux City 
(Pammel); Mason City, 3 131 (Miss King and Brown); Lansing, 
3150 (Miss King); Taylor County, 1017 (Pool); Forest City 
(Shimek); Webster City (Taylor); Mt. Pleasant, 1469 (Mills); 
Peru, 869 (Hollingsworth) ; Creston, 803 (Bettenga) ; Chariton, 765 
(MallorjO; Ft. Dodge, 2237 (Pammel and Sokol) ; Manchester, 
1008 (Ball) ; Ledyard, 756 (Pammel and Cratty) ; Armstrong 
(Cratty) ; Harcourt (Danielson) ; Hull (Newell); Forest City, 710 
(Peters) ; Jewell Junction (Carver) ; Bartlett, 873 (Baldwin) ; Dixon, 
727 (Snyder) ; Muscatine (Reppert) ; Fayette (Fink) ; Johnson 
County (Fitzpatrick) ; Greenfield (Stewart) ; Appanoose County 
(Fitzpatrick) ; Decatur County (Fitzpatrick); Sioux City (Miss 
Wakefield); Emmet County, 1021 (Pammel and Cratty); Myron 
(Miss King); Okoboji, Mason City (Shimek); Winneshiek County 
(Goddard) ; Hamburg, Rock Rapids, Iowa City (Preston) ; Johnson 
County (Miss Linder) ; Plymouth County (Brown); Sioux City 
(Shimek); Mason City (Pammel). 

North America, Ontario to Manitoba, New York, to New Jer- 
sey, Tennessee, Alabama, Texas (Collins Countj^ Pammel) ; w«st to 
Kansas, Nebraska (North Platte and Kearney, Pammel), Dakotas (S. 
iD., Brookings, Gunn) ; Wisconsin (La Crosse, Miss King), Ohio 
(Horr), Missouri (Jefferson, Eggert), Illinois (French Village, Eg- 
gert), Colorado (Ft. Collins, Crandall), New Mexico (Vasey), Ari- 
zona (Nealley). 

2. BOUTELOUA OLIGOSTACHYA. 

Bouteloua oiigosiachya Torr. Gray. Man. Bot. 553. 1856. (2 ed.) Watson 
and Coulter. Gray. Man. Bot. 656. 1890. (6 ed.) Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agrl Exp. S^a. 7: 89. /. 118. 1894. 

Bouteloua oiigostachyai^Mit,) Torr. Beal. Grasses of N. A. 2: 417. 
1896. Nash in Britton ahd Brown. 111. Fl. 1: 180. /. 412. 1896. Scribner. 
Am. Grasses. Bull.U. S. Dept.Agrl. Div. Agros. 7: 210. /. 204. 1900. (3 ed.). 

Chondrosium oligostachyum Tow . Marcy Report. 300. 1853. 

Atheropogon oligostachya Nutt. Gen. 1: 78. 1818. 
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Fio. 143. BouteUma oligottcLchya—n^ empty Pio. U*^. Bouteloua hinuta—h empty 

gliUBes; b, flowering glomes. (Dlv. Agros. CJ. 8. glame8;2, flowering glamee. (DIt. Agros. U. 
Depi. Agrl. ) a Dept. AgrL ) 

DESCRIPTION. 

Mesquite Grass. A slender perennial, 6 to 20 inches (12-40 
cm.) high; with one to five, remote, pectinately many-flowered, usually 
spreading spikes, i to 2 inches (2-5 cm.) long. Spikelets about 3 lines 
(6 mm.) long; flowering glumes hairy on the back; palea as long as its 
glume, with tufted, long hairs on each side, at the base; pedicel of the 
rudimentary- floret hairy at the tip, and bearing several rudimentary 
glumes and three very short awns. June to October. 

Mesquite grass is not common in the state. It occurs from Dickin- 
son County west to S. Dak., as far south as Hawarden in Sioux Co.; 
through Sioux, Lyon and Dickinson counties, and extends into Minne- 
sota north and eastward to Wisconsin. It is an excellent forage plant, 
one of the best for the states west of the Missouri and east of the 
Rocky Mountains. 



208 GRASSES OF IOWA. 

DISTRIBUTION. 

Iowa, Estherville, 1060 (Cratty) ; Plymouth County, Leiberg, 
Lake Okoboji (Hitchcock) ; Ames (cult., Hodson) ; South Dakota, op- 
posite Hawarden (Pammel) ; Estherville (Shimek) ; Rock Rapids and 
Lyon County, northwest corner state (Shimek) ; Millford (Shimek). 

North America, Prairies of southwestern Minnesota, northwest- 
ern Iowa, south to Arkansas (Ft. Smith, Rolfs); Texas (Nealley), 
New Mexico (Vasey) ; through Kansas, Nebraska (Hastings, Pammel; 
McCook, 241, 381; Broken Bow, North Platte, Crete, 210; Oxford, 
239; Alma, Pammel; Grand Island, Wakefield; Sioux County, Miller), 
Colorado (Ft. Collins, Crandall ; Golden, eastern Colorado, Pammel), 
Wyoming (New Castle, Pammel), and west to southern California and 
Mexico (Parry and Palmer 944). 

3. BOUTELOUA HIRSUTA. . 

BouUlona hirsuta Lag. var. Cienc. y. Lit. Art. 2: 141. 1805. 
Beal. Am. Grasses. 2: 417. 1896. Watson and Coulter. Gray. 
Man. Bot. 656. 1890.(6 ed.) Nash in Britten and Brown. 111. Fl. 1: 180. 
/. 411. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 211. f. 205. 
1900. (3 ed.) 

Ckondrosium foenutn ToTT. Marcy. Rept. 157. 1848. 

DESCRIPTION. 

Hairy Mesquite Grass. A caespitose perennial, 6 to 16 inches 
(1J-4 dm.) high, with erect or ascending culms, flat leaves, and one to 
three, more or less spreading, densely flowered spikes, i to 2 inches (2-4 
cm.) long. Leaves usually short, i to 4 inches (2-10 cm.) long. Spike- 
lets numerous, 2^ to 3 lines (5-6 mm.) long; empty glumes un- 
equal, the first one smooth, i line (2 mm.) long, the second about 
2A lines (5 mm.) long, with a row of dark or black glands on 
either side of the mid-nerve, each one emitting a long hi-ir; flowering 
glume nearly smooth, three-Iobed, each lobe terminating in a short awrt; 
rudiment on a short pedicel, consisting of three awns and three imperfect 
glumes. July to September. Dry prairies and sandy plains. Hairy 
mesquite grass is abundant in some places on Muscatine Island, and in 
sandy soils along the Missouri. In central and northern Iowa it occurs 
on gravelly knolls and moraines. It is an excellent grass, but it is not 
productive. (See fig. 146, page 207.) 

distribution. 

loiva, Ames(Beardslee, Hitchcock, Bessey, Anderson, 116 Ball); 
Clinton, Webster City (Pammel) ; Muscatine (Reppert and Pammel) ; 
Lyon County, Hamburg (Shimek). 
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North America, Dry soil, and prairies of Illinois, Wisconsin 
(Vasey; La Crosse, Pammel, Charlotte King and Dora Pammel), Min- 
nesota (Sandberg), Iowa, Texas, Colorado (Ft. Collins, Cowen), Wy- 
oming; Mexico (Palmer, 1886). 

6. ELEUSINE. 

E/^.4sineGsLertn. Fruct. 1: 7. pL 7. 1788. Endlicher. Gen. PI. 93. 
Bentham & Hooker. Gen. PL 3: 1172. Hackel in Engler and Prantl. Nat. Pflanz 
Fam. II. 2: 61. /. 77. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 108. 
f:82. (Rev. ed.) 

Cynosurus Schreb. Beschr. Gras. PI. 35. Beauv. Agros. 72. /. 3, 

Dactyioctenium Kunth. Enum. PI. 1: 261. 

Spikelets 2 to 6-flowered, with a terminal, imperfect flower or naked 
rudiment, closely imbricate-spiked on one side of a flattish rachis; the 
spikes digitate. Glumes membranaceous, shorter than the flowers ; flow- 
ering glume and palet awnlcss, the glume ovate, keeled, larjjer than the 
palet. Stamens 3. Pericarp (utricle) containing a loose, wrinkled 
seed. Low annuals, with flat leaves, and flowers much as in Poa. (Named 
from a Greek town where Ceres, the goddess of harvests, w^as wor- 
shipped.) 

Species about 7. Found chiefly in tropical and sub-tropical regions 
of the Old World; one species is a weed in warmer temperate. regions 
of the world. 

1. ELEUSINE INDICA. 

Eleusine Indica Gaertn. Fruct. and Sem. 1: 8. 1788. Watson and 
Coulter. Gray. Man. Bot. 656. pL 9. f, 1-6. 1890. (6 ed.) Scribner. Grasses 
of Tenn. Bull. Univ. Tenn. Agr. Exp. Sta. 7: 90. /. 120. 1894. Beal. Grasses 
of N. A. 2:430. /. 78. 1896. Nash in Britton and Brown. 111. Fl. 1: 181. 
f. 415. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 215. /. .^^9. 
1900. (3ed.) 

DESCRIPTION. 

Wire CjRASS. A coarse, tufted annual, with erect or spreading 
stems, 6 to 24 inches ( 15-55 cm.) high, and digitate spikes. Sheaths com- 
pressed and sparingly ciliate; leaf-blade long and narrow, both surfaces 
glabrous, or the upper scabrous and thinly hain'. Spikes five to seven, 
2 to 4 inches (5-10 cm.) long, digitate at the apex of the culm, often 
with one or two lower down, widely spreading; spikelets closely imbri- 
cated, \\ to 2 lines (34-5 mm.) long, three to six-flowered; glumes 
obtuse, the first small and one-nerved, the second larger and with the 
flowering glumes, three to five-nerved. Seeds rugose, enclosed within a 
thin, loose pericarp. Blooming from June to October. Waste or cul- 
tivated ground. Eleusine Indica is naturalized in southern Iowa from 
Davenport and Aluscatine to Council BlufTs. 
14 
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Fig. 147. EUusinelndica—n, spike ; b, spikelet ; 
c,^ flowering glome; d. seed. (Dir. Agror U. 8. 
Dept: Agrl. ) 



Fio. 148. Buchloe dactyloidC9—n, pistillAte 
plant; a', pistillate 8plkelet;b, staminate plant; 
b' Btaminate spikelet ; 0, spikelet. (Dir. Agrot. 
U. 8. Dept. Agrl.) 



DISTRIBUTION. 

lona. Keokuk (P. H. Rolfs); Ames (Pammel, Kaufman, Sir- 
rine), Muscatine (Reppert), Hamburg, Keokuk (Hitchcock), Daven- 
port (Pammel). 

North America, Massachusetts to New York (Parrj-), New- 
Jersey (Highland Park, Halsted), Ohio (Worthington, Horr; Pains- 
ville, Beardslee), Virginia (Morgantown, Millspaugh, 66o), District 
of Columbia (Washington, Pammel), south to Florida (Duval County, 
Curtiss, 3448) ; west to Texas, southern Iowa, Kansas, Missouri (St. 
Louis, Eiigert ; Cairo, McKinney ; St. Louis and Jefferson Barracks, 
Pammel), Mexico (Guadalajara, Palmer, 242, 255; Rio Blanca 
Palmer), and Central America. Cuba (Santa Clara Province, Combs, 
260.) 
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General. Western Asia, East Indies, South Africa, Australia, 
West Indies, south to Brazil. 

7. BUCHLCE. 

Buchlce Engelm. Trans. St. Louis Acad. 1: 432. pL 14. 1859. 
Bentham & Hooker. Gen. PI. 3: 1173. Hackel in Engler & Prantl. Nat. 
Pflanz. Fam. II. 2: 61. 

Melica. Endlicher Gen . PI. 100. 

Bulbilis Raf. Am. Mo. Mag. 4: 190. 1819. Scribner Bull. U. S. 
Dept. Agrl. Div. Agros. 20: 14. /. 85. [Rev. Ed.] 

Sesleria Nutt. Gen. 1: 64. 1818. 

Calanthera Nutt. not Kunth. Mss. Kew. Jour. 8: 18. 

Spikelets dioecious ( rarely nionoecious), very unlike ; the staminate 2 
to 3-flo\vered, sessile, in 2 rows in snort one-sided spikes, the empty 
glumes blunt, i -nerved, very unequal, the flowering larger, 3-nerved, a 
little exceeding the 2-nerved palet; fertile spikelets i -flowered, in a con- 
tracted, capitate, i -sided spike, the large outer glumes indurated, trifid 
at the apex, united at base and resembling an involucre, the inner 
(lower) much smaller and membranaceous, or in the lowest spikelet re- 
sembling the outer; flowering glume narrow, hyaline, bifid or nearly 
entire, enclosing the 2-nerved palet. Styles distinct. Grain ovate, free. A 
perennial, creeping or stoloniferous plant, with narrow, flat leaves ; stami- 
nate spikes (2 to 3) in a pedunculate spike, the pistillate pair sessile in 
the broad sheaths of the upper leaves. (Name a contraction of Buba- 
lochloe, from two Greek words for buffalo and grass.) 

One living species; monotypic genus of North America. 

1. BUCHLCE DACTYLOIDES. 

Buchlas dactyloides Engelm. Trans. St. Louis Acad. 1: 432. 1859. 
Watson and Coulter. Gray. Man. Bot. 657. pL 15. 1890. (6 ed ) 

Bulbilis dactyloides (Nutt.) Rafin. Beal. Grasses of N. A. 2: 439. 
f.80. 1896. Nash in Britton and Brown. 111. Fl. 1: 183. /. 418. 1896. 
Scribner. Bull. U. S. Dept. Agr. Div. Agros. 7: 226. /. 220. 1900. (3ed.j 

DESCRIPTION. 

Buffalo Grass. A low, fine leafed and extensively creeping pe- 
rennial, rarely more than 4 to 6 inches (1-1.5 dm.) high; staminate- 
spikes 2 or 3, approximate ; the empty glumes 3-nerved; pistillate spikelets 
ovoid, the outer glume indurated. Similar to Bermuda grass in habit 
of growth. Dry prairies and river bottoms. Ascends 4950 feet in the 
Black Hills. July to August. See figure 148 on page 210. 
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Buffalo grass is local, only occurring in Lyon County on the Sioux 
quartzite, associated w.ith Schedonnardus, where it was found by 
Professor Shimek and Mr. Leiberg. 

DISTRIBUTION. 

loua. Northwest corner of state (Shimek). 

North America, Saskatchewan to Minnesota; Iowa, Dakotas (S. 
D., Aberdeen, Griffiths, 122) ; Nebraska (Crete, McCook and Broken 
Bow, Pammel; Belmont, Webber, 160; Grand Island, Wakefield, 
114) ; Kansas, Arkansas, Texas (Nealley) ; Mexico (San Luis Potosi, 
Parry and Palmer, 922); and Arizona north to Colorado (Hall and 
Harbour, 637; Platte River, Parr^-, 368; New Windsor, Osterhout, 
2373; Ft. Collins, Reppert and Witter; Crandall ; E. D. Ball: Pam- 
mel). 

TRIBE XI. FESTUCEAE. 



Spikelets 2 to many-flowered, usually hermaphrodite, pedicellate, 
in racemes or panicles, the latter sometimes dense and spike-like ; flower- 
ing glumes usually longer than the empty ones, awnless or with one to 
several, straight (rarely bent) awns which are either terminal or borne 
just below the apex. 





Fio. 149. Flower of Poa 
eompressa. (after Qraj. ) 



Fia. 150. Flower of Festuea 
elatior. (after Gray. ) 



This is the largest tribe in the order, numbering about 76 genera 
and 725 species. It contains the most important meadow grasses. Also 
occur on the higher mountains within the tropics. The genus Poa, which 
includes Kentucky blue grass, Texas blue grass, etc., numbers 100 species, 
and an equal number of species are included in the genus Eragrostis. 
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The Fescues number 80 species, and the tribe takes its name from the 
genus, Festuca. Orchard grass, Dactylis glomerata, is another well- 
known example of this tribe. 

KEY TO THE QENBBA Or THE FBSTUOEAE. 

Plants dioecious. 

Flowering glume 3-nerved , subulate, finely awned. Tall, reed-like grass 

— Gynerium. \ 
Flowering glume 5-nerved, broad. Lqw meadnw grass 

— Poa arachnifera, ". 
Plants not dioecious. 

Rachilla clothed with hairs, exceeding the glumes in length. Tall, 

aquatic reed Phragmites. ■ . 

Rachilla naked or its hairs much shorter than the flowering glumes. 

Flowering glumes 1-3-nerved or rarely with faint, additional, interme- 
diate nerves. 
Flowering glumes membranaceous, seed not beaked or exserted. 
Callus and lateral nerves of the flowering glumes hairy. 

Flowering glume tri dentate or with the prolonged nerves 

mucronate between the teeth Triodia ■ . 

Flowering glume deeply 3-cleft. the lateral divisions very 
narrow, the central produced into a fine &wn.Tripiasts. ^ 
Callus and lateral nerves of the flowering glume glabrous. 
Empty glumes of the same shape. 

Panicle spike-like, shining 1 Koeleria. *. 

Panicle more or less open and spreading...£'ra^r<7J/«j. •. 
Empty glumes of different shape, the second broad and 

rounded at the apex Eaionia . ' . 

Flowering glume coriaceous in fruit, seed beaked and exserted 

— Diarrhena. *. 
Flowering glumes S-many-nerved. 

Spikelets with two or more of the upper glumes empty, broad and 

enfolding each other Melica. » . 

Spikelets with the upper glumes fertile, or narrow and abortive. 

Glumes more or less strongly compressed and keeled, awn- 
less or only awn-pointed. 

Spikelets broad, flat, in loose panicles, the 3-6 lower 

glumes empty, cultivated Uniola. ^". 

Spikelets in one-sided clusters, flowering glumes herba- 
ceous, awn-pointed, rough ciliate on the keel 

— Dactylis, ". 

Spikelets heart-shaped, in loose panicles, glumes 

roundish, ventricose, scarious margined. Cultivated. 

— Briza, '". 

Spikelets lanceolate or ovate lanceolate, small, in a 

rather loose panicle; flowering glumes scarious 

margined, mostly webbed at the base Poa, '^. 

Glumes rounded on the back, not keeled (or only in some 
species of Bromus)^ awned in vsio^Xoi Festuca and Bromus. 
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The rachis bearing a ring^ of hairs at the base of the 
flowering glume, which is toothed at the apex; a 

water grass Scolochloa. '*. 

No ring of hairs at base of the flowering glumes. 

Flowering glumes prominently 5-7 nerved, scarious 

at the usually obtuse apex Glyceria ". 

Flowering glumes acute, few-nerved, awned or awn- 
pointed at the apex; styles terminal. . Festuca. **. 
Flowering glumes 5-9-nerved, acute, mostly awned 
from below the 2-toothed apex, sometimes keeled 
on the back, at least above; style scarcely terminal. 

— ffromus. *'. 

1. GYNERIUM. 

Gynerium. H. B. K. Plant. Aequin. 2: 112. pi. 115, 1809. Endlicher. 
Gen. PI. 91. Bentham & Hooker. Gen. PI. 3: 1178. Hackel in Engler & 
Prantl. Nat. Pflanz. Fam. 'II. 2: 67. Scribner. Ball. U. S. Dept. Agr. 
Div. Agros. 20: 124. /. 93. [Rev. Ed.] 

Spikclets loosely 2 to many-flowered, dioecious; rachilla articulated 
above the empty glumes, usually long-pilose, at least in the fertile spike- 
lets. Empty glumes 2, narrow and very long, acuminate-pointed ; flow- 
ering glumes very narrow, produced into long, subulate points, the back 
and margins clothed with long, silky hairs; flowerins; glumes in the 
staminate spikelets usually smooth. Tall, reed-like, perennial grasses, 
with solid culms, and very long, narrow leaves, which are chiefly from 
the base, and ample, showy, terminal panicles. 

A small genus of South American plants of 3 species. Occasionally 
cultivated, but not hardy; extensively cultivated, however, in California 
under the name of Pampas grass. 

1. GYNERIUM ARGENTEUM. 

Gynerium argenieum, Nees. ' gr. Bras. 462. Scribner. Bull. U. S. 
Dept. Agr. Div. Agros. 20: 124. /. 93, 1900. Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 92. 1890. 

DESCRIPTION. 

Pampas Grass. Culm six to ten feet high, with numerous, very 
long, narrow leaves.and silvery-white panicles,one to two and one-half 
feet long. This grass is highly decorative for lawns, and the large, 
plume-like panicles are used for dry bouquets. In California it is culti- 
vated for these ''plumes" which command a ready market in the larger 
cities. The grass is a native of Brazil and Argentine Republic, where 
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the long, tough leaves are employed in the manufacture of paper, and a 
decoction of the stout rhizomes is valued as a diuretic. 




Fio. 151. Oynerium argenteum—B, empty glumes of a pistillate spikelet ; b, pistillate 
spikelet, the empty glumes removed ; c, empty glumes of a stamlnate ipikelet, empty 
gliunee removed. (Div. Agros. U. S. Dept. Agrl. ) 

2. PHRAGMITES. 

Phragtnites. Trin. Fund. Agrost. 134. 1820. (in part.) Endlicher 
Gen. PI. 91. Bentham & Hooker Gen. PI. 3: 1179. Hackel in Engler & 
Prantl. Nat. Pflanz. Fam. II. 2: 68. Scribner. Bull. U. S. Dept. Agr. 
Div. Agros. 20: 126. /. 95. [Rev. Ed.] 

Arundo Beauv. Agrost. 60. pi. 13, f, 2, 1812. 

Czemya Presl. Cyp. & Gram. 22: 1820. 

Spikelets 3 to 7-flo\v'ered ; the flowers rather distant, silk>' villous 
at base, and with a conspicuous, silky-bearded rachis, all perfect and 3- 
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androus, except the lowest, which is either neutral or with i to 3 
stamens, and naked. Glumes membranaceous, shorter than the flowers, 
lanceolate, keeled, sharp pointed, very unequal; flowering glume and 
palet membranaceous, slender, the glume narrowly awl-shaped, thrice 
the length of the palet. Squamulae 2, large. Styles long. Grain free. 
Tall and stout perennials, with long, running rootstocks, numerous 
broad leaves, and a large terminal panicle. ( From a Greek word mean- 
ing growing in hedges, which this aquatic grass does not.) 

Two or three species; one, Phragmites communis, is cosmopolitan; 
one is native to tropical Asia, one to Argentine Republic and one to 
North America. 

1. PHRAGMITES COMMUNIS. 

/ 

Phrazmites cotnmunis Trin. Fund. Agrost. 134. 1820. Watson and 
Coulter. Gray, Man.Bot. 658. pi, 21, 1890. (6ed.)Scribner. Grasses of Tenn. 
Univ. Tenn. Agr. Exp. Sta. 7: 93. 1894. 

Phragmites Phragmites (L) Karst. Beal. Grasses of N. A. 2: 460. 
/. 92. 1896. Nash in Britton and Brown. 111. Fl. 1: 184. /. 420, 1896. 

Phragmites vulgaris (Lam.) B. S. P. Scribner. Bull. U. S. Dept. 
Agr. Div. Agros. 7; 235. /. 229. 1900. (3ed.) 

Arundo Phragmites L.. Sp. PI. 81. 1753. 

Arundo vulgaris Lam. Fl. Fr. 3: 615. 1778. 

Czernia arundinacea Pr. Gram. 22. 1820. 

DESCRIPTION. 

Reed. A tall, stout, perennial grass, 5 to 15 feet (15-45 dm.) 
high, with stout, creeping rootstocks, numerous broad, attenuate-pointed 
leaves, and large, ovoid-pyramidal, purplish, terminal panicles, \ to i 
foot (15-30 cm.) long or more. Spikelets crowded on the ascending 
branches; empty glumes unequal, the first one-nerved, one-half to two- 
thirds as long as the three-nerved second cme ; flowering glumes 5 to 6 
lines (10-12 mm.) long, three-nerved, long-acuminate, equalling the 
hairs of the rachilla. August to October. 

Phragmites communis was common at one time in the northern half 
of the state and in southeastern Iowa. In central and northern Iowa it 
is rapidly disappearing because of the drainage of the numerous small 
ponds. 

DISTRIBUTION. 

loiva. Forest City, 40 (Shimek) ; Pilot Mound, 3055 (Miss 
King and MacCorkindale) ; Ackley, 3272 (Hunt); Sioux City (Miss 
Wakefield); Jewell Junction, 1309 (Pammel) ; Fayette (Fink); 
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Ames (Crozier, Hitchcock, 758, Pammel and Cratty; 752, Painmel, 
Carver), Big Prairie, (Painmel); Emmet County, Armstrong, 1057 
(Cratty) ; 10, Spirit Lake (Shimek) ; Greenfield (Stewart) ; Calhoim 
County (Rigg); Slater (Fawcett, Tener). 




Fio. 162. Phrctgmites communis - a, spikelet ; b, 
outer empty glumes ; c, single floret showing palea, 
stamens and stigmas. (Div. Agros.U.S. Dept. Agrl. ) 

North America, Abundant in swamps and wet places throu^i nit 
the United States; from New England, New York (Parry), Ohio 
(Lancaster, Dr. Bigelow), to Florida; west to Alabama and Texas; 
north through the Rocky Mountains to Colorado (La Porte, Pammel), 
Utah (Duchesne River, Pammel and Stanton, 298), Nebraska, Minne- 
sota (Centre Cit>s Sandberg, 640), Wisconsin (La Crosse, Pammel), 
Dakota, Wyoming (Tensleep P. O., T. A. Williams), California to the 
Pacific Coast; from British Columbia to Manitoba and Nova Scotia. 
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General, Northern Europe, north temperate and tropical Asia,. 
Africa, Austrah'a, New Zealand, and in North America through Mexitx> 
to Central America. 

3, TRIODIA. 

JriodiaK, Br. Prod. 182. 1810. Endlicher. Gen. PI. 98 Bentham & Hooker. 
Gen. PI. 3: 1175. Hackel in Engler & Prantl. Nat. Pflanz. Fam. II. 2: 68. 
Scribner. Bull. U.S. Dept. Agr. Div. Agros. 20: 128. /. 97. [Rev. Ed.) 

Sieglingia Bernh. Syst. Verz. P. fl. Erf. 40.1800. Scribner. Bull. U. 
S. Dept. Agr. Div. Agros. 20: 129. /. 98. [Rev. Ed.] . 

Rhombolytrum Link. Hort. Berol. 2: 296. 

Tricuspis Beauv. Agrost. 77. pt. 15. f. 10, 

Windsoria Nutt. Gen. PI. N. Am. 1: 70. 

UraUpis Fourn. Gram. Mex. 110. 

Tridena Roem. & Schult. Syst. 2: 240. 

Spikelets 3 to 12-flowered, somewhat terete, the rachis with 
beardied joints; terminal Hower abortive. Empty gliimcs unequal; 
Howerinjx j^lumes membranaceous or somewhat chartaceous, much larger 
than the 2-toothed palet, convex, 2 to 3-toothed or cleft at the apex,, 
conspicuously hairy-bearded or villous on the 3 strong nerves, of which 
the lateral are marginal or nearly so and usually excurrent, as is the mid- 
nerve, especially, into a short cusp or awn. Stamens 3. Stigmas dark 
purple, plumose, (jrain oblong, nearly gibbous. Leaves taper-pointed, 
sheaths bearded at the throat. Panicle simple or compound ; the spike- 
lets often rUcemose, purplish. (Name from the Greek words for three 
and a tooth; alludini2: to the flowering glume.) 

Bentham & Plooker list 20 species, Hackel recognizes 26. Widely 
distributed throughout the temperate zones, and a few in tropical Amer- 
ica. Nearly half the nuTnber of species occur in the United States, chiefly 
in Texas and southwestern territories; Beal lists 16 species and 2 varieties 
under Sieglingia. 

KEY TO THE SPECIES OF TRIODIA. 

Flowering glume 3-toothed by the excurrent nerves, usually with intermed- 
iate, tooth-like lobes, appearing 5-toothed T. cuprea, *. 

Flowering glume 2-lobed, with the midnerve ezcur.ent, palea ciliate. 

— T. purpurea, *. 

1. TRIODIA CUPREA. 

Triodia cuprea J acq. Eclog. Gram. 2: 1814. Watson and Coulter. 
Gray. Man. Bot. 657. pL 10. 1890. (6 ed.) Scribner. Grasses of 
Tenn. Bull. Univ. Tenn. Agr. Exp. Sta. 7: 94. /. 122. 1896. 
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Sieglifi£ria sesUraides (Michx.) Scribn. Beal. Grasses N» A. 2: 
467. /. 93. 1896. Nash in Britton and Brown. 111. Fl. 1: 184. i.42I. 
1896. 

Poa sesleroides WchiL. Fl. Bor. Am. 1: 68. 1803. 



DESCRIPTION. 

Tai l Red Top. A stout, erect perennial, 3 to 5 feet (7-12 dm.) 
high, with long, flat leaves, and an ample, spreading, usually purple pan- 
icle, 6 to 12 inches (12-24 cm.) long. Culm leaves and sheaths glab- 
rous; the sheaths at the base of the 
culm usually crowded and somewhat 
compressed. Lower leaves i to 2 feet 
(2-4 dm.) long, about \ inch (6 
mm.) wide, very acute, usually hair> 
near the base; ligule very short, cili- 
ate. Panicle ovate pyramidal, the 
widely spreading and droopin;; f 
branches solitar}^ or in pairs, nakeci m''^^*^ 
below, axils bearded. Spikelets 4 to 
7-flowered, 3 to 5 lines (7-12 mm.) 
long; empty glumes thin, broadly 
ovate, acute, i -nerved, the largei 
second glume about 2 lines (4mm.) 
long; floral glumes about 2 lines (4 
mm.) long, 3-nerved, oblong, hairy 
on the back below and on the mar- 
ginal nerves for two-thirds their 
length, apex of the glumes four-lobed, the nerves projecting:; a little be- 
tween the lobes. Palea a little shorter than the glumes, the keels strong- 
ly arched. In fields. July to September. 

Triodia cuprea occurs only in southern and southeastern Iowa. 
It is found in clay soil, borders of fields and woods. 

DISTRIBUTION. 

Iowa, Decatur County (Fitzpatrick) ; Keokuk (P. H. Rolfs); 
Muscatine (Pammel and Reppert). 

North America, In fields from New York, Alabama (Winston, 
Eggert), Florida (Duval County, Curtiss), Texas (Pammel; Dallas, 
Rcverchon), Oklahoma (Kingfisher, Miller), southern Iowa, central 
Illinois, Missouri (St. Louis, Eggert; Jefferson Barracks and Valley 
Park, Pammel), Kansas (Comanche County, Carleton). 




Fia. 163. Triodia cuprea— \, plant; 2, pan- 
icle; 8, Bpikelet; 4, floret; 6, floral glumes. 
(Holm Bull. U. Tenn. ) 
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"Bucnloe docttiloidcs 



r hratf TT^^xt 1 tom^nuKvl. 




Fio. 154. MHpsHhowlnjf distribution of i?Mc/i/oc. Phragmitet, Triodia, Koeleriatrnd 
EragroatU. • Specimens in Herbarinm. f From observation. 
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2. TRIODIA PURPUREA. 

7 riodia purpurea Hack. Watson and Coulter. Gray. Man. Bot. 658. 
1890. (6ed.) 

Tricuspis purpurea Gray. Man. Bot. 589. 1848. [Ed. 1.] 

Siegiingia purpurea (Walt.) Kuntze. Beal. Grasses of N. A. 2: 
469. 1896. Nash in Britton and Brown. 111. Fl. 1: 185. f. 424, 1896 

THplasis purpurea Chapm. Fl. 560. 1860. 

7 riplasis purpurea (Walt.) Scribner. Bull. U. S. Dept. Agr. Div. 
Agros. 213. /. 509. 1899. 

Aira purpurea Wa,\t. Fl. Car. 78. 1788. 





^'^i' 

^=^'% 



Fig. 156. Triodia purpurea— tk, empty glames; 
J ^•'i'-. c, empty glomes ; d, flowering glumes. ( Div. 
WQ^U.S. Dept. Agrl.) 



FiQ. 156. Koeleria cristata—ik, spikelet; b. spikelet 
expanded. (Div. Agros. U. S. Dept. Agrl. ) 



Sand Grass. A smooth, erect or spreading, caespitose perennial, 
I to 3 feet (3-9 dm.) hig:h, with narrow, rigid leaves, and simple pan- 
icles I to 3 inches (2-6 cm.) long. Spikelets 2 to 5-flowered, 2I to 4 
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lines (5-8 mm.) long, with smooth, empty glumes and hairy, two-lobed 
and short-awned, flowering glumes. July-October. 

Triodia purpurea occurs only in sandy soil in southeastern Iowa. 

DISTRIBUTION. 

Iowa, Moscow (Hitchcock) ; Iowa City (Hitchcock). 

North America. In sandy soil Maine to Ohio (Painsville, Beards- 
lee), North Carolina (McCarthy), Florida (Duval County, Curtiss), 
and along the Great Lakes; west to Nebraska (Hall and Harbour; 
Rock County, Clements, 2883), Texas and New Mexico. 

5. KCELERIA. 

Koeleria Pers. Syn. PI. 1: 97. 1805. Scribner Bull. U. S. 
Dept. Agr. Div. Agros. 20: 136. /. 105, [Rev. Ed.] 
Airochloa Link. Hort. Berol. 1: 126. 1827. 
Collinaria Ehrh. Beitr. 4: 147. 1789. 
Lophocloa Reich. Fl. Germ. Exc. 42. 1830. 
Aegialitis Trin. Fund. Agrost. 127. 1820. 
Aegialina Schultes. Syst. Mant. II. 13: 222. 1824. 

Spikelets 3 to 7-flowered, crowded in a dense and narrow, spike- 
like panicle. Glumes membranaceous, compressed-keeled, obscurely 3- 
' nerved, barely acute, or the flowering glume often mucronate or bristle- 
pointed ; the empty ones moderately unequal, nearly as long as the spike- 
let. Stamens 3. Grain free. Tufted, with simple, upright culms, the 
sheaths often downy; allied to Dactylis and Poa. (Named for Prof. 
G. L. Koeler, an early writer on grasses.) 

Bentham & Hooker give the number of species as 12; Hackel rec- 
ognizes 15, the same number being given by Scribner, one only occurs 
in America. The genus is represented in Asia, northern Africa, North 
America and South America, but chiefly in Europe, Ritcher giving 16 
species. These no doubt are in part mere forms of some of the polymor- 
phic species. 

1. KOELERIA CRISTATA. 

Koeleria cristaia Pers. Syn.. 1: 97. 1805'. Watson and Coulter. 
Gray Man. Bot. 659. pi. 10, [6th. Ed.] 

Koeleria cristata (L.) Pers. Real. Grasses of N. A. 2: 445. /. 99. 
1894. Nash in Britton and Brown. 111. Fl. 1: 194. /. 444. 1896. 
Scribner. Bull. U. S. Dept. Agr. Div. Agros. 20: 136. /. 205, 1900. 
(Rev. ed.) 

Koeleria nitida Nutt. Gen. 1: 74. 1818. 

AiracHstata L. Sp. PI. 63. 1753. 
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DESCRIPTION. 

KoELERiA. Spikelets two to four-flowered, compressed; rachilla 
articulated above the empty glumes. Empty glumes two, unequal, 
keeled, somewhat shorter than the flowering glumes; flowering glumes 
membranaceous, more or less scarious, faintly three to five-nerved, ob- 
tuse, acute or mucronate-pointed. Palea hyaline, acute, two-nerved, 
about as long as its glume. Stamens three. Styles very short; stigmas 
plumose. Perennial, caespitose grass, with narrow, usually flat leaves, 
and densely flowered, spike-like panicles. Dry, sandy soil. July to Sep- 
tember. 

Koeleria cristata in many forms is common throughout the state, 
usually in dry, sterile soil. See figure 156, page 221. 

DISTRIBUTION. 

Iowa, Cedar Rapids (Shimek) ; Ames (Zmunt, 179 Ball, Pam- 
mcl, Miss Hess); Marathon, 3333 (Roberts); Pilot Mound (Miss 
King and A. MacCorkindale) ; Grundy Center, 3253 (Miss Paddock} ; 
Armstrong, 3262, 673 and 3199 Missouri Valley, 665 Elmore, Minn., 
Iowa-Minnesota line, 3221 Gridley (Pammel) ; Armstrong (Cratty) ; 
Rock Rapids, Johnson County, Cedar Rapids, Lyon County (Shimek) ; 
Allamakee County (Fitzpatrick and Bartsch) ; Hamilton to Hancock 
County (Preston) ; Johnson Count>' (Miss Linder) ; Iowa City (Hitch- 
cock and Macbride) ; Twin Lakes Township, Calhoun County (Rigg) ; 
Lyon County, northwest corner of state (Shimek) ; Unionville 
(Shimek) : Lineville (Shimek) ; Ontario, (R. E. Buchanan). 

Xort/i America. Ontario to British Columbia, south to Pennsyl- 
vania. Minnesota (Minneapolis, Sandberg, 213; Houston County, 
Pammel, 5; Iowa and Minnesota, Parry 3), Nebraska (Oxford 80, 
Sherman, Alma 73, Grand Island no), Missouri (Jefferson, Eggert; 
Webster, Pammel), Kansas (Osborne, Shear 706), Wisconsin (La 
Crosse, C. M. King and D. S. Pammel), Texas and California (Parish, 
Santa Cruz, Dr. Anderson; southern California, Parry^ and Lemmon), 
Colorado (Greeley, La Poudre River, 41 Golden, 234, 249 Larimei 
Coimty, 215 Ft. Collins Pammel; Hall and Harbour, lat. 39^-41'), 
Wyoming (Sheridan, Little and Stanton, 81, 184; Big Horn, 75, 
Sheridan; New Castle, in, Pammel; Black's Fork, Fuller's Ranch, 
Pammel, Johnson, Buchanan and Lummis; Dale Creek and Black's 
Fork, Pammel and Buchanan; western Wyomins:, Parry, 2811) ; I'tah 
(West Bear River 96, Provo River, Pammel and Stanton). 
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General, Great Britain, Germany, northern Europe and Asia> 
the Himalayas to Africa, temperate South America, Australia and New 
Zealand. 

6. ERAGROSTIS. 

EragrosHs Host. Ic. Gram. 4: 14. 1809. Bentham and Hooker. 
Gen. PI. 3: 1186. Hackel in Engler and Prantl. Nat. Pflanz. Fam. II 
2: 69. f 79. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 20: 134. f, 
lOS.iRev, ed.) 

Poa in part. Endlicher Gen. PI. 98. 

Macroblepharus Philippi. L. 29: 100. 18S5. 

//arpac Ane Hochst. A. Rich. Fl. Abyssin. 2: 431. 1851. 

Coelachyrum Nees. L. 16: 221. 1842. 

Spikelets two to seven t>'- flowered, nearly as in Poa, except that the 
flowering glume is but three (rarely one) nerved, not webby-haired at 
the base, and is deciduous ; palet persistent on the rachis after the rest of 
the flower has fallen. Culms often branching. Leaves linear, frequently 
involute, and the ligule or throat of the sheath bearded with long, vil- 
lous hairs. Panicle various. (Name from two Greek words for sprinj^ 
and grass. 

Bentham & Hooker recognize loo species; Hackel the same num- 
ber; Beal lists 28, including varieties, in North America. The j^cnus 
is cosmopolitan, found chiefly in the tropics. 

KEY TO THE SPECIES OP ERAOROSTIS. 

Culms prostrate and creeping, flowers imperfectly dioecious.^, hypnoides.^ . 
Culms usually diflFusely spreading, ascending (or erect in E, capillaris)^ 
much branched, 4.5 dm. tall or less, usually annual. 
Spikelets 2-5-flowered, 2-3 mm. long. 

Culms branched only at the very base; pedicels and panicle branches 

long and capillary E. capillaris.*. 

Culms branched above the base; pedicels and panicle branches 

short E, Frankii.^ . 

Spikelets 5 to many- flowered, 3-16 mm. long. 

Spikelets 3 mm. wide, lower flowering glumes over 2 mm. long, 
plant strong-scented from button-shaped glands on leaves and 

glumes E. majors.* 

Spikelets about 1.5mm. wide, lower flowering glumes 1.5. mm. 

long, scentless .E. Purshii.^ 

Culms erect, simple, panicles very large, 1 foot or more long. 

Branches of the panicle widely spreading, lower flowering glumes less 

than 2 mm. long E. peciinacea.*. 

Branches of the panicle erect or ascending, lower flowering glumes 2.5- 
3 mm. long E. trichodes? . 

*SpikeletH aboat 2 mm. wide, Hcentless, occasionally cultivated in Iowa. 

^E. Affxicana.*-a. 
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1. ERAGROSTIS HYPNOIDES. 

Eragrostis hypnoides B. S. P. Prel. Cat. N. Y. 69. 1888. 

Eragrostis hypnoides Lam. B. S. P. Beal. Grasses of N. A. 2: 477. 1196. 
Scribner. Bull. U. S. Dept. Agr. Div. Agros. 7; 251. L245. 1900. (3d ed.) 

Eragrostis reptans Nees. Agros. Bras. 514. 1829. Watson and Coulter. 
Gray. Man. Bot. 660. 1890. (6th ed.). Scribner. Grasses of Ten n. Bull. 
Univ. Tenn. Agr. Exp. Sta. 7: 95. /. 123. 1896. 

Poa hypnoides V,d.m,\\\. 1: 185. 1791. 

DESCRIPTION. 



Creeping Eragrostis. A prostrate,, much-brached, and exten- 
sively creeping annual, with ascending flowering branches, 3 to 6 inches 
(6-13 cm.) high. Sheaths short, pubescent or smooth; ligule reduced 
to a fringe of short hairs, leaf-blade \ to i line (1-2 mm.) wide, usually 




J) 
F*io. 

A^l.) 

J5 




167. KragrotlU hypnoides -a, b and d, Fig. 158. Eragrcntis capillaris-a, .spike, b, 
i c, flower. 'DIv. Ajtros. U. S. Dept. splkelet.iDlv. Agroa. U. 8. Dept. Agrl.) 
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about i to i^ inches (1-3 cm.) long, more or less pubescent, acute, 
spreading. Panicle narrow, lax or dense, i to i^ inches (2-3 cm.) long, 
sometimes capitate. Spikelets linear-lanceokte, strongly flattened, i 
line (2 mm.) or less wide, 2 to 6 lines (4-12 mm.) long, ten to forty- 
flowered; empty glumes ovate, acute, the first a little longer than the 
second, hyaline excepting the prominent, green mid-nerve; flowering 
glume ovate-lanceolate, acute, J to i line (1^-2 mm.) long, prominently 
3-nerved. Palea two-keeled, keels scabrous; grain spherical-oblong. In 
ditches and sandy banks of streams. July to October. 

Eragrostis hypnoides is abundant on the wet shores of the pres- 
ent flood plains of our streams near the water, or on the banks of lakes. 

DISTRIBUTION. 

Iowa, Ames, 3197 (Hunt and Rolfs) ; 3254 and 3140, Lansini; 
(Miss King) ; Ames, 905 (Ball, Beardslee, Kaufman, Hitchcock, Pam- 
mel) ; Johnson County (Shimek) ; Carroll 1099, Marshalltown 239 
Clinton, Hawarden, 630 Des Moines, Missouri Valley, Story City» 
1032 Turin, Des Moines, Boone (Pammel) ; 1098 Boone, Winterset 
(Carver); Ledges, Boone County, 108 '(Pammel and Ball); Dallas 
Center, 751 (Rhinehart) ; Manchester, 754 (Ball) ; Sioux City (Miss 
Wakefield); Keokuk (P. H. Rolfs); Birmingham, 1039 (Baldwin); 
Wadena (Fink) ; Emmet (Jounty (Armstrong, Cratty) ; High Bridge, 
Dallas C^ounty (Shimek) ; Story CJounty (Hitchcock) ; Iowa City (Miss 
Linder) ; Des Moines County (Bartsch) ; Johnson (Jounty (Shimek). 

North America. V^ermont to Ontario and south to Kentucky 
(Harlan County, Cumberland River, Kearney, 55), Illinois (Indian 
Lake, Eggert), Minnesota (Parry), Missouri (Jefferson Barracks, 
Pammel), Texas (Joor), Mexico (San Luis Potosi, Palmer), Cali- 
fornia and Washington. 

General, West Indies, Trinidad to Argentina. 

2. ERAGROSTIS CAPILLARIS. 

Eragrostis capillaris Nees. Agrost. Bras. 505. 1829. Watson and 
Coulter. Gray. Man. Bot. 661. 1890. (6th ed.) Scribner. Grasses of 
Tenn. Bull. Univ. of Tenn. Agr. Exp. Sta. 7: 96. /. 128. 1894. 

Era^ostis capillaris (L.) Nees. Beal. Grasses of N. A. 2: 481. 
1896. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 17: 218. /. 514. 1896. 
Nash in Britton and Brown. 111. Fl. 1: 188. /. 428. 1896. 

Poa capillarisL. Sp. PI. 68. 1753. 

Poa tenuis Ell. Bot. S. C. & Ga. 1: 156. 
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DESCRIPTIOX. 

Capillary Eragrostis. An erect annual, 6 to 25 inches (15-60 
cm.) high, branching at the base, the widely expanding panicle usually 
much longer than the culm below it. Sheaths and base of leaves more 
or less hairy, sometimes glabrous; ligule a minute fringe of hairs; leaf- 
blade 4 to 12 inches (10-30 cm.) long, f to 2 lines (2-5 mm.) wide. 
Spikelets three to five-flowered, i line (2 mm,) or less long; empty 
glumes about ^ line (i mm.) long, equal, hispid on the keel, acute; flow- 
ering glume ovate-lanceolate, acute, obscurely 3-nerved, about | line 
(ij mm.) long. Palea rough-ciliate on the keels. Grain nearly spheri- 
cal. The spreading panicle-branches and long, diverging pedicels cap- 
illary. Dr>% sandy fields, sandy woods and roadsides. August, September. 

Eragrostis capillaris is local in its distribution, and occurs onlj- on 
the carboniferous sandstones and talus in central and eastern Iowa. 
See figure 158, on page 225. 

DISTRIBUTION. 

Iowa, Ledges, Boone County, 557 Iowa City (Hitchcock) ; Win- 
terset, 253 (Carver) ; Steamboat Rock (Shimek). 

North America, From New England to New York; Kentucky 
(Harlan County, Kearney, 196)', south to Georgia, Texas and Florida 
(Duval County, Curtiss), Missouri (St. Louis, Pammel), Iowa. 

General. Brazil. 

3. ERAGROSTIS FRANKII. 

Eragrostis Frankii Steud. Syn. PI. Gram. 273. 1854-5. Nash in 
Britton and Brown. III. Fl. 1: 188. /. 429, 1896. Scribner. Bull. U. 
S. Dept. Agr. Div. Aros. 7: 253. /. 247, 1900. (3ded.) 

Eragrostis Frankii yieyer. Watson & Coulter, Gray. Man. Bot. 
661. 1890. Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agr. Exp. Sta. 
7: 96 /. 125. 1894. Beal. Grasses of N. A. 2: 480. 1896. 

Eragrostis erythrogona Nees. Steud. Syn. PI. Gram. 273. 1855. 

DESCRIPTION. 

Short Stalked Meadow Grass. A low, diffusely-branched an- 
nual, 3 to 15 inches (6-32 cm.) high. Sheaths pilose at the throat; ligule 
less than i line (2 mm.) long, lacerated; leaf-blade f to 2 lines (ii-4 
mm.) wide; I to 7 inches (2-14 cm.) long; flat or conduplicate towards 
the apex. Panicle ovate or oblong, with spreading, capillar}' branches and 
pedicels, the latter mostly longer than the spikelets. Spikelets ovate, about 
I line (2mm.) long, three to five-flowered; empty glumes spreading. 
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lanceolate, acute, scabrous on the keel, about ^ line (i mm.) long; 
flowering glume ovate, acute, obscurely three-nerved. Keels of the 
palea scabrous. Grain short, oblong. Remarkable for its strong, dis- 
agreeable odor when fresh. Low, sandy ground. August to October.- 
Eragrostis Frankii is common in trodden fields, banks of streams 
and in woods, eastern and central Iowa. 




Fio. 159. Eragrostis Frankii- a, b, and c, 
splkelet. (D v. Agros. U. 8. Dept. Agrl. ) 



Fio. 



160. Eragrostis major— i^, spikelet; b, 
ppikelet. ( Div. Agros. U. 8. Dept. Agrl.) 



DISTRIBUTION. 

Iowa. Ames ( Pammcl 170, Rolfs, Hitchcock, Carver, Pammel 
and Carver, Besscy) ; Indianola, Ames (Carver); Montrose, 818 (H. 
Osborn); Marshalltown (Stewart); Keokuk (P. H. Rolfs);. Mt. 
Pleasant (Mills); Emmet County, 866 (Pammel and Cratty) ; Mt. 
Pleasant, 991 (Witte) ; Manchester, 753 (Hall); 295 and 169, 
Ledges, Boone County (Pammel and Ball); Fayette County (Fink): 
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Greenfield (Stewart) ; Johnson County (Shimek) ; Marsh all town, Car- 
roll, Turin, Des Moines, Clinton (Pammcl); Armstrong, Emmet 
County (Cratty); Johnson County (Hitchcock and Macbride), 
Marshalltown ( Pammel ) . 

North America, Southern New York to Minnesota: Kentucky 
(Harlan County, Kearney, 150), Illinois (Bebb; Palatine, Pammel; Chi- 
cago, Pammel), Missouri (Rock Springs, Eggert) ; south to Georgia, 
Louisiana and west to Kansas. 

4. ERAGROSTIS MAJOR. 

Eragrostis major Host. Gram. Austr. 4: 14. pi. 24. 1809. Watson 
and Coalter. Gray. Man. Bot. 660. 1890. (6th ed.) Scribner. Grasses 
of Tenn. Bull. Univ. Tenn. Agr. Exp. Sta. 7: 97. /. 124. 1894 Bull. U. 
S. Dept. Agr. Div. Agros. 17: 215. /. 511. 1899. Beal. Grasses of N A. 
2: 486. 1896. Nash in Britten and Brown. 111. Fl 1: 189. /. 433. 1896. 

Eragrostis poaoidesytiX mfgastachya A. GiBiy. Man. Bot. 631. 1867. 
(5th ed.) 

DESCRIPTION. 

Candy Grass. A rather showy, much-branched annual, with erect 
or ascending stems, 6 inches to 2 or 3 feet ( ii-5 or 14 dm.) high. Sheaths 
striate, smooth, hair>^ at the throat; ligule a fringe of short hairs, leaf- 
blade flat, 3 to 10 inches (6-20 cm.) long, i to 3 lines (2-6 mm.) wide, 
somewhat scabrous on the upper surface. Panicle elliptical or oblong, 
the branches usually spreading, spikelets ovate to linear, seven to forty- 
flowered, 2 to 8 lines (4-16 mm.) long, i^ to 2 lines (3-4 mm.) broad; 
empty glumes nearly equal, ovate, lanceolate, i line (2 mm.) or less 
long; flowering glumes ovate, obtuse, prominently nerved, and scabrous 
on the keel. Palea ciliate on the keels. June to October. See figure 
160, on page 228. 

Eragrostis major is a weedy grass in all parts of the state, intro- 
duced by the earliest settlers. 

DISTRIBUTION. 

Iowa, Granite (Shimek); High Bridge (Lummis) ; Forest City 
(Shimek) ; Ames (Zmunt, C. A. Wilson, Beardslee) ; Fairfield 
(Bessey) ; Weaver (Hitchcock); Armstrong (Cratty); Greenfield 
(Stewart) ; Lee County, Des Moines County' (Bartsch) ; Cedar Rapids 
(Miss Hall) ; 20 Granite, Keokuk, Johnson County (Shimek) ; Ham- 
ilton to Hancock County (Preston) ; Creston (Bettenga) ; 3^49, Lan- 
sing, 3040 Steamboat Rock, 3350 Postville, 3327 Myron (Miss 
King); Battle Breek, 958 (Preston); Montrose, 765 (H. Osborn) ; 
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Amana, 703 (Schadt) ; Manchester, 721 (Ball); Granite, 17 
(Shimek) ; Lake Edwards, Hancock County 8 (Shimek) ; Ames, 
161 (Ball); Camanche (Ball); Wheatland (Ball); Mt. Ayr 
(Beard) ; Carroll, Logan, Council Bluffs, Jefferson, Dakota City, 
South Dakota opposite Hawarden, 801 Des Moines, 292 Car- 
narvon, Turin, Clinton (Pammcl) ; Lake Edwards, Hancock County^ 
8 (Shimek) ; Emmet County, 1052 (Cratty) ; Harcourt, 1095 (Daniel- 
sony;.Le Claire (F. M. Rolfs); Iowa City (Hitchcock); Lawler, 
Keokuk (P. H. Rolfs); Maquoketa (Goodenow) ; Marshall town 
(Eckles) ; Colfax (Mead) ; Fayette (Fink) ; Taylor County (Pool) ; 
Dixon, 736 and 714 (Snyder) ; Glenwood, 693 (Jackson) ; Mt. Pleas- 
ant, 687 (Witte) ; Des Moines, 30 (Ball) ; Boone, Indianola, Jewell 
Junction (Carver) ; Keystone (Koch) ; Marshalltown (Stewart) ; De- 
catur County (Fitzpatrick) ; Belknap, 822 (Rankin) ; Muscatine (Rep- 
pert) ; Alden, 1 155 and 1131 (Stevens); Jewell Junction (Carver); 
Carnforth (Pammel) ; Keosauqua (Shimek) ; Traer (Provan). 

North America, Naturalized in cultivated and waste grounds. On- 
tario to New England to New Jersey (Rariton Landing, Halsted), Min- 
nesota (Crow Wing, Sandberg, 864), Wisconsin (La Crosse, D. S. 
Pammel and C. M. King), Missouri (St. Louis, Pammel; St. Louis. 
Eggert), Nebraska (Snyder, Miller; Aurora, McCook; Pammel), 
South Dakota (Randall, Griffith), Indian Territory (near Ft. Smith, 
Arkansas, Rolfs) ; Texas (Pammel), Colorado (Larimer County, 
Frye; Denver, Pammel, Lummis, Johnson and Buchanan, 909), Wyo- 
ming (Green River, S. M. Tracy), Mexico (Parry and Palmer). 

General, Central Europe, Asia and Africa. 

4-A. ERAGROSTIS MEXICANA. 

Eragrostis Mexicana Link. Hort. Berol. 1: 190. Nees. Agrost. 
Bras. 503. Doel. in Mart. PI. Bras. 2: 3. 143. Fourn. Mex. PI. Enum. 
Gram. 114. Watson Am. Acad. 18: 182. 

DESCRIPTION. 

MexicaxV Eragrostis. Culms i to 2 feet (3-6 dm.) high, panicle 
oblong; branches smooth, single or somewhat verticillate, ascending; 5 
inches ( i dm. ) long, or less ; spikelets four to ten-flowered, I to 3 lines 
(3-6 mn/.) long; empty glumes half as long as the contiguous florets; 
floral glume subacute, hispidulous on the keel, one-fourth longer than the 
hispidulous palet; grain oblong, oblique, nearly smooth under a glass, 
about 0.8 mm. long. 
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FlO. 161. Eroifro'tis Meuicana—B. 8pikelet;b, flowf ring glume; c, palet, d, seed. 
(Charlotte M.King.) 



DISTRIBUTION. 

Iowa, Ames, escaped from cultivation, 306 (Pammel). 
\orth America, Western Texas to southern California. 

5. ERAGROSTIS PURSHIl. 



Eragrostis Purshii Schrad. Lionaea. 12: 451. 1838. Watson and 
Coulter. Gray. Man. Bot. 661. 1890. (6th ed.) Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agr. Exp. Sta. 7: 97. /. 126, 1894. Nash in Britton 
and Brown. 111. Fl. 1: 189. /. 431. 1896. Scribner. Bull. U.S. Dept. 
Agr. Div. Agros. 7: 247. /. 241, (3d ed.) 

Eragrostis pilosa L. Beal. Grasses of N. A. 2: 487. 1896. 

Poa Caroliniana Spreng. Mant. Fl. Hal. 33. 1807. 

Eragrostis Caroliniana Scrib Mem. Torr. Bot. Club. 5: 49. 1895. 
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Fio. 162. Maps showlngdistribntion of Eragrostis. Eatonia and Diarrhena. 
• In herbarium. + From observation. 
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DESCRIPTION. 

Southern Spear Grass. Aii annual, 5 to 18 inches (1-4 dm.) 
hi^h, with the erect or ascendintj stems diffusely branching near the 
base. Sheaths pilose at the throat, otherwise smooth, leaf-blade i to 7 
lines (2-14 mm.) long; i to i\ Ifnes (1-3 mm.) wide, conduplicate 
when dry. Panicle oblong-lanceolate to pyramidal, 3 to 8 or 12 inches 
(()-ib or 24 cm.) long, the widely spreading primary branches solitary 




Fio. les. Eragroitia Purshii—A, b, c, apike- 
lets. (Div. Agroa. U. S. Dept. Agrl. ) 



F'lo. 164. EragroUU pectinacea ~ti. b, c, 
BpikeletB. (Div. Agros. U. S. Dept. Agrl.) 



or two to three together, the axils not pilose. Spikelets narrow-lanceo- 
late, 2 to 4?> lines (4-9 mm.) long, three to fifteen-flowered, apprcssed 
to the branches, nearly equalling or exceeding their capillary pedicels; 
empty glumes ovate, acute, ^cabrous on the keel, the longer upper one 
about J line (i mm.) in length; flowering ghimc broadly ovate, obtuse, 
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distinctly three-nerved, scabrous on the keel, about ij line (li mm.) 
long. Palea scabrous on the keels. Grain oblong. June to October. 

Eragrostis Purshii is a common roadside weed in all parts of the 
state. The species occurs along roadsides, railroad embankments, andjs 
abundant in flood plains of streams. 

DISTRIBUTION. 

Iowa. Musactine, 34 (Ball) ; Winneshiek County- (Goddard) ; 
Steamboat Rock, 3170, 3355, Postville (Miss King); 3289, Boone 
Viaduct (Pammei) ; Dallas Center, 751 (Rhinehart) ; Wilton Junc- 
tion, 2249, 2224, Webster C!*>\ Marshalltown, Carroll, Ames, Sioux 
City, Clinton, Eagle Grove, 1452 De Witt, South Dakota, opposite 
Hawarden, 789 Dakota City, 788 Marshalltown, Cedar Rapids, Logan 
(Pammei) : Ames (C. A. Wilson, Sirrine, Gv.:«=ard and Rich, Arthur, 
Pammei, Kaufman, Beardslee, Hitchcock, Stewart) ; Fairfield, 162 
(Ball and Sample) ; Fayette Count>' (Fink) ; Indianola, Jewell Junc- 
tion, Des Moines, Boone (Carver) ; Mt. Pleasant (Mills) ; Fairmont. 
Silver Lake, State Line (Cratty) ; Keokuk, Johnson County (Shimek) ; 
Keokuk (P. H. Rolfs); Taylor County, 1113 (Pool); Manchester. 
723 (Ball); Muscatine (Rcppert) ; Fairmont, Minn., 7, near Io\v:i- 
Minnesota line (Cratty); Manchester (Ball); Cedar Rapids (Mi^^? 
Hall) ; Dixon, 717 (Snyder) ; Clinton, 270 (Ball) ; Birmingham, 84^. 
(Baldwin) ; High Bridge, Dallas County (Shimek) ; Iowa City (At 
wo(xl, Macbridc, Hitchcock): Hamilton to Hanccxrk County (Prc-^ 
ton). 

Xorth America. Ontario and Maine, P'lorida (Quinc>', Combs, 
432), to Kentucky (Harlan County, Kearney, 28), Illinois (Pullman, 
Pammei; Le Claire Count>', Eggert), Wisconsin (La Crosse, C. \L 
King and D. S. Pammei; L. H. Pammei, 3258), South Dakota, Ne- 
braska (Knox County. Clements, 2731; Broken Bow, Webber; Hast- 
ings, Pammei), Indian Tcrritor>^ (near Ft. Smith, Ark., P. H. Rolfs), 
Texas (Sherman, Pammei), Colorado (Alamosa, Clements 153), 
California, Mexico (Parry and Palmer). 

6. ERAGROSTIS PECTINACKA. 

Eragrostis peciinacea Steud . Syn. PI. Gram. 272. 1854. 

Eragrostis pectinacea Gray. Watson and Coulter. Gray. Man. Bot. 
661. 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. Univ. Tenn. 
Aj;r. Exp. Sta. 7: 98. /. 131. 1894. 

Eragrostis pectinacea (Michx.) Nees. Beal. Grasses of N. A. 2: 488. 
1896. 
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Eragrostis pectinacea (Michx.) Steud. Scribner. Bull. U. S. Dept. 
Agr. Div. Aggros. 7: 249. /. 243, (3d ed.) 

Poa pectinacea Michx, Fl. Bor. Am. 1: 69. 1803. 

DESCRIPTION. 

Meadow Comb Grass. An erect perennial, i to J feet (5-1 1 dm.) 
high, with a short, stout root-stock, and a large, spreading panicle. Sheaths 
smooth or hairy in the upper part; ligule a fringe of hairs 2 to 3 lines 
(4-6 mm.) long; leaf-blade 2 to 3 lines (4-6 mm.) wide, 6 to 14 inches 
(1^-3 dm.) long, more or less pilose on the upper surface. Panicle 6 
to 30 inches (ijf-S dm.) long, the rather rigid, widely spreading or 
deflexed branches bearded in the axils. Spikelets linear-lanceolate, 5 to 
I line (1^-2 mm.) wide, 2 to 5 lines (4-10 mm.) long, five to twenty- 
flowered; empty glumes | to i line (1^-12 mm.) long, ovate or oblong, 
subacute, scabrous on the keel; flowering glumes about i line (2 mm.) 
long, strongly three-nerved, obtuse or rarely acute. Palea densely cili- 
ate on the keels. Grain oblong-spherical, irregularly striate. July tf> 
October. See figure 164, on page 233. 

Eragrostis pectinacea occurs in sandy or gravelly soil. Common on 
Muscatine Island and sand dunes along the Mississippi River, in central 
Iowa found in gravelly soil. It is not, however, abundant. 

DISTRIBUTION. 

Iowa. Des Moines, 3282 Steamboat Rock (Pammel) ; Man- 
chester, 722 (Ball); New Albin, 900 (Pammel); Muscatine (Rep- 
pert); Waterloo (Hitchcock); Ames (Bessey, Hitchcock); Cedar 
Rapids (Miss Hall) ; Des Moines, 309 (Carver) ; Cedar Rapids, Des 
Moines, 1447 De Witt (Pammel) ; Des Moines County, Skunk River 
(Bartsch) ; Keystone (Koch). 

North America, Massachusetts to Illinois (Dr. Geo. Vasey). 
Wisconsin (La Crosse, D. S. Pammel and C. M. King, 3320, 3325 r 
Pammel), South Dakota, Nebraska (Crete and McCook, Pammel, 240, 
399), Missouri (Carson Station, Eggert; Valley Park, Old Orchard 
and St. Louis, Pammel), Kansas (Barber County, Carleton), Arkansas 
(Miller County, Eggert), North Carolina (Dunn Mt., Small) to 
Florida, Mississippi (Starkville, Tracy; Biloxi, Eggert), Texas (Dal- 
las, Reverchon). 
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7. ERAGROSTIS TRICHODES. 

Eragrostis irichodes Nash. Bull. Torr Bot. Club. 22: 464. 1895. 
Eragrostis trichodes (Nutt.) Nash. Nash in Britton and Brown. 111. 
Fl. 1: 191. /. 4^8, 1896. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 
17: 217 /. 515. 1899. 

Eragroitis tenuis Gray. Man. Bot. 664. 1856. (2nd ed.) Watson 
and Coulter. Gray. Man. Bot. 661. 1890. f6th ed.) Scribner. Grasses 
of Tenn. Bull. Univ. Tenn. Agr. Exp. Sta. 7: /. 129. 1894. 

Eragrostis tenuis (Ell.) Gray. Beal. Grasses of N. A. 2: 483. 1896. 



DESCRIPTION. 

Hair Like Eragrostis. A tall perennial, 2 to 5 feet (5-14 dm.) 
high, with a rather narrow, elongated panicle, and somewhat rigid leaves. 
Sheaths firm, smooth, pilose at the throat; ligule nearly wanting; leaf- 




FiG 165. /iragrostif tr idiocies— a, b, epikelets; Fig. 168. Eatonia obtusata—a, empty 

(Div. AgroB. U. S. Dept. Agrl. ) glames; b, c, d, flowering glumes; d, spikelet. 

(Div. Agro8. U. 8. Dept. Agrl ) 
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blade i to 2 lines (2-4 mm.) wide, 6 to 20 inches ( ri-4 dm.) long, 
glabrous to sparingly hairy. Panicle twelve to thirty inches lonj?, the 
ultimate branches and long, diverging pedicels capillar)-. Spikclets ovate- 
lanceolate, about i^ lines (3 mm.) wide, 3 to 4 lines (6-8 mm.) long, 
two to six or ten-flowered ; empty glumes narrow-lanceolate, very acute, 
nearly equal, i to 2 lines (2-4 mm.) long; flowering glume ovate-lan- 
ceolate, acute, strongly three-nerved, about i^ lines (3 mm.) long, 
smooth or scabrous on the keel. Keels of the palea scabrous. Grain 
very short, oblong, strongly grooved. July to September. 

Eragrostis trichodes is a very local grass, occurring only on 
sandy beaches, Muscatine Island. 

DISTRIBUTION. 

Iowa. Fruitland (Barnes and Miller); Muscatine (Reppert). 
North America, Illinois to Nebraska, Missouri (Carson Station, 
Eggert), Indian Territory and Texas (College Station, Pammel). 

7. EATONIA. 

Eaionia Raf. Journ. Phys. 89: 104. 1819. Endlicher Gen. PI. 99. 
Bentham & Hooker. Gen. PI. 3: 1184. Hackel in Engler and Prantl. 
Nat. Pflanz. Fam. \\. 2: 70. Scribner. Bull. U. S. Dept. Agr. Div. 
Aprros 20: 135. /• 104. [Rev. Ed.] 

Reboufea Kunth. Rev. Gram. 341. 1835. 

Colobanthus Trin. Mem. -^cad. Petr. II. 6: 66. 1845. 

Spikelets usually tu'o- flowered, with an abortive rudiment or pedi- 
cel; numerous, in a contracted or slender panicle, very smcxjth, empty 
lilumes somewhat equal in lengjth, but very dissimilar, a little shorter 
than the flowers; the lower narrowly linear, keeled, one-nervtrd ; the 
upper broadly obovate, folded around the flowers, three-nerved on the 
hack, not keeled, scarious-margined. Flowering plume oblonj;, obtuse, 
•compressed-boat-shaped, naked, chartaceous; the palet very thin and 
hyaline. Stamens 3. Grain linear-oblonii, not grooved. Perennial, tall 
and slender grasses, with simple, tufted culms, and often sparsely downy 
sheaths, flat lower leaves, and small greenish (rarely purplish) spikelets. 
(Named for Prof. Amos Eaton, author of a popular Manual of the 
B(.tany of the United States, and of other popular treatises.) 

According to Bentham & Hooker and Hackel there are two or 
three species; this number should be increased to 4; Beal recognizes 6 
species. 
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KBT TO THB SPBOIBS OP BATONIA. 

Upper empty glume rounded-obovate, very obtuse; panicle usually dense 

—E, obtusata, *. 

Upper empty glume oblanceolate, obtuse or acutish, panicle longer and 

more empty E. Pennsyivanica, *. 

1. EATONIA OBTUSATA. 

Eatonia obtusata Gray. Man. 558. 1856. (2nd ed.) Watson and 
Coulter. Gray. Man. Bot. 659. pi. 10. 1890. (6th ed.) Scribner. Grasses 
of Tenn. Bull. Univ. Tenn. Agr. Exp Sta. 7: 100. f. 134. 1894. 

Eatonia obtusata (Michx.) Gray. Beal. Grasses of N. A. 2: 492. /. 98. 
1896. Nash, in Brilton and Brown. 111. Fl. 1: 192. f, 441, 1896. 
Scribner. Bull. U. S. Dept. Agr. Div. Agros. 7: 258. /. 252. 190O. 
(3ded.) 

Eatonia obtusata var. robusta Vasey. Beal. Grasses of N. A. 2: 
493, 1892. 

Aira obtusata Michx. Fl. Bor. Am. 1: 62. 1803. 

DESCRIPTION. 

Blunt Scaled Eatonia or Early Bunch Grass. A tufted 
perennial, i^ to 2 feet (3-5 dm.) high, ver>' variable, with flat leaves 
and rather densely-flowered, nodding panicles. Sheaths smooth or pubes- 
cent, longer or shorter than the internodes; ligule about i line (2 mm.) 
long; leaf-blade 3 to 4 lines (6-8 mm.) wide, 4 to 6 inches (8-12 cm.) 
long, scabrous on both sides and ofteii downy. Panicle densely flowered, 
3 to 4 inches (6-9 cm.) long. Spikelets a little over i line (2 mm.) 
long; two to three-flowered; lower empty glume narrowly linear, cris- 
tate, one-nerved, about i line (2 mm.) long, the upper of equal length, 
very broadly obovate, three-nerved, hispid on the dorsal surface ; flow^er- 
ing glume oblong, carinate, hispid on the keel above. Low ground, 
chiefly along streams, usually in shade; March to August. See figure 
166, orr page 236. 

Eatonia obtusata is widely distributed on sterile hills and gravelly 
knolls. 

DISTRIBUTION. 

loiva. Ames, 165 and 159 and 8 (Ball, Crozier 1152, Louthan, 
Weaver, Craig, P. H. Rolfs, Hitchcock, Sirrine, Bessey, Thurber 1089, 
E. R. Wilson 1069, C. A. Wilson, Bessey) ; Eagle Grove (Crozier) ; 
Emmet County, 1047 (Cratty) ; Marsh all town (R. B. Eckles) ; Green- 
field (Stewart); Van Cleve (Warden); Colfax, 779 (Mead); Du- 
buque, Council Bluffs, 667 and 908, Elmore, Minn., Iowa- Minnesota 
line, Jefferson 1431, Carroll 660, Missouri Valley, Eagle Grove 
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(Panimel) ; Keystone (Koch) ; Iowa City (Hitchcock) ; Mt. Pleasant, 
855 (Mills); Cherokee (Wakefield); Harcourt (Danielson) ; Mara- 
thon (Roberts) ; Davenport, Cedar Rapids, Spirit Lake (Shimck) ; 
Johnson County (Hitchcock and Macbride). 

North America. Massachusetts, District of Columbia (Washing- 
ton, Vasey), Nebraska (Thedford, Webber; McCook, 275, 356, 360, 
3^5» 368, 372; Hastings, Grand Island, Alma, Broken Bow, Pammel), 
Texas, New Mexico (Vasey), Florida (Duval County, Curtiss, 3462), 
Colorado (Ft. Collins, Pammel), Montana (Craig), and southern 
California. 

2. EATONIA PENNSYLVANICA. 

Eatania Pennsylvanica Gray. Man. 558. 1856. (2d ed.) Scribner. 
■Grasses o£ Tcnn. Bull. Univ. Tenn. Agr. Exp. Sta. 7: 99. /. 133, 1896. 

Eatonia Pennsylvanica (D C.) ray. Beal. Grasses of N. A. 2: 1896, 
Nash in Britten and Brown. 111. Fl. 1: 193 /. 442. 1896. Scribner. Bull. 
U. S. Dept. Agr. Div. Agros. 7: 257. /. 251, 1900. (3d ed.) 

Koeteria Pennsylvanica D C. Cat. Hort. Monsp. 117. 1813 

DESCRIPTION. 

Pennsylvania Eatonia, Eaton's Grass. A slender, pale-green 
perennial, with flat leaves and narrow, terminal panicles. Sheaths mostly 
smooth; ligulc about I line (2 mm.) long; leaf-blade i to 2 lines (2-4 
inm.) wide, 3 to 4 inches (6-9 cm.) long, flat, scabrous on both sides. 
Panicle slender, 3 to 7 inches (7-15 cm.) long, the branches nearly erect. 
Spikelets scattered along the branches, two or occasionally three-flowered ; 
empty glumes a little over i line (2 mm.) long; the lower narrowly 
linear with scabrous keel, the upper narrowly obovate, acute or obtuse, 
slightly scabrous on the nerves. Flowering glume about \\ lines (3 
mm.) long, acute, somewhat scabrous on the back above. Leaves of 
about equal length throughout. Wet meadows, low woods and thickets. 
June to August. 

Eatonia Pennsylvanica is found throughout the state in low grounds, 
growing in tufts. Not of much value as a forage plant. 

distribution. 

loua. Marshalltown, 518 (R. H. Ecklcs) ; Harcourt (Daniel- 
son) ; Iowa City (Hitchcock) ; Mt. Pleasant (Mills) ; Tama County, 
961 (Sirrinc) ; Harcourt, 1088 (Danielson); Morning Sun, 1105 
(Carver) ; Armstrong (Cratty) ; Beaver, 3250 (Pammel and Kinzer) ; 
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Fjq. 167. Eatonia Pennsylvanica-B, Fpikelet; 
b, empty glumes; c, spikelet. (Div. Agros. U. S. 
Dept. Agrl.) 



Fio, 168. Diarrfiena Americana— h, spikelet; 
b, empty glomes; c, flowering glumes. (Div. 
Agros. U. 8. Dept. Agrl.) 



Sioux City 1279, Council Bluffs, Dubuque, 1919 New Albin, Jeffer- 
son 1364, Ottumwa, Story City 1041, Elmore, Minne. (Iowa-Minne- 
sota line), Marshalltown (Panimel) ; Ames (Hitchcock, Pammel, 
Fisher, Beardslee, 167 Ball, P. H. Rolfs); Shelby County (Fitzpat- 
rick) ; Dysart (Sirrine) ; Bartlett (Chambers); Iowa City (Hitch- 
cock); Jew^ell Junction (Carver); High Bridge, Dallas County 
(Shimek); Clear Lake, Johnson County (Shimek, Miss Linder) ; 
Hamilton to Hancock County (Preston). 

North America, Newfoundland and Maine to Washington, south 
to Georgia, Texas and Arizona; west to VV^isconsin (La Crosse, Pam- 
mel), Minnesota (Aitkin County, Sandberg), Missouri (Webster and 
Valley Park, Pammel; St. Louis, Forest Park, Eggert), Colorado (Ft. 
Collins, Pammel), Wyoming (Sheridan County, Pammel). 
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8. DIARRHENA. 

Diarrhena Beauv. Agros. 142. 1812. Raf. Jour. Phys. 80: 104. 1819. 
EndlicherGen. PI. 102. Bentham & Hooker. Gen. PI. 3:1190. Hackel 
in En^le & Prantl. Nat. Pflanz. Pam. II. 2: 70. 

Festuca Michx. Fl. Bor. Am. 1: 67. pi, 10, 1803. 

Kor y carpus ^cnhn^T. Bull. U. S. Dept. Agrl. 

Splkelets several flowered, smooth and shining'; one or two of the 
uppermost flowers sterile. Empty glumes ovate, much shorter than the 
flowers, coriaceous; the lower much smaller; flowering glume ovate, 
convex on the back, rigidly coriaceous, its three nerves terminating in a 
strong and abrupt, cuspidate or awl -shaped tip. Squamulae ovate, ciliatc, 
Stamens i. (irain very large, obliquelx ovoid, obtusely pointed, rather 
longer than the glume, the cartilaginous, shining pericarp not adherent 
to the seed. A nearly smooth perennial, with running rootstocks, pro- 
ducing simple culms, 2 to J feet (4-10 dm.) high, with long, linear- 
lanceolate, flat leaves towards the base, naked above, bearing a few short- 
pedicelled spikelets 2 to 3 lines (4-6 mm.) long, in a very simple panicle. 
(Name composed of two (Jreek words for two and man, from the two 
stamens.) 

Bentham & Hooker recognize two species; the same number is 
given by Hackel. The Diarrhena Americana occurs \\\ eastern North 
Ame/ica, while the Diarrhena Japonica is native to Japan. 

1. DIARRHENA AMERICANA. 

Diarrhena Americana Beauv. Agrost. 142. 1812. Watson and Coulter. 
Gray. Man. Bot. 662. pi. 10, 1890. 16 ed.) Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agr. Exp. Sta. 7: 101. /. 131 . 1894. 

Abry^flr^ttJ (/ifl«rfrttj (Michx ) Kuntze. Beal. Grasses of N. A. 2: 511. 
/ 102. 1896. Nash in Britton and Brown. 111. FI. 1: 196. f. 449, 1896. 
Scribner. Bull. U. fcj. Dept. Agr. Div. Agros. 7: 268. /". 362. 1900. (3d ed ) 

Korycarpus arundinaceus Zea. Acr. Matrit. 1806. 

Festuca diandra Michx. Fl. Bor. Am. 1: 67. pi, 10, 1803. 

DESCRIPTION. 

Twix Grass. An erect perennial, 2 to 3 feet (5-7 dm.) hi^li, with 
long, narrow-lanceolate, nearly erect leaves, and a few flowered, simple 
panicle, 4 to 10 inches (9-22 cm.) lon;^. Sheaths scahrous or some 
times pubescent above; ligiile very short, rigid; leat-blade 6 to 24 
inches (12-48 cm.) long, 5 to 12 lines (10-24 nim.) wide, tapering to 
a narrow base, very long acuminate-pointed. Panicle-branches erect 
Spikelets 3 to 5 lines (6-10 mm.) long, three to six-flowered, the upper 
16 
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most flowers imperfect; flowering glumes three-nerved, ^oruptly and 
sharply acuminate-pointed. Palea broad, two-keeled, keels scabrous. 
Grain about 3 lines (6 mm.) long, enlarged near the middle. Floral 
glumes spreading in fruit. August to September. See figure 168 on 
page 240. 

Disrrhena is widely distributed in the state. 

DISTRIBUTION. 

Iowa. Ames (Gossard and Rich, Pammel, Ball 137, Bessey, 
Hitchcock, Carver, Fisher); Winterset 1060, Jewell Junction (Car- 
ver); Decatur County (Fitzpatrick); Dakota City (Pammel); 
Cherokee, Sioux City (Miss Wakefield); High Bridge, Dallas 
County (Shimek); Johnson County (Miss Linder); Iowa City 
(Macbride); Davenport (Parry). 

North America. Rich, rocky, wooded hillsides, Ohio (Colum- 
bus, SuUivant; Lancaster, Dr. Bigelow), to South Dakota, 
south to Georgia, Arkansas and Indian Territory, Missouri (Pacific, 
Eggert). 

9. MELICA. 

Melica L. Sp. PI. 66. 1753. Endlicher Gen. PI. 100. Bentham and 
Hooker. Gen. PI. 3: 1189. Hackel in Engler andPrantl. Nat. Pflanz. Fam. 
II. 2: 70. /. 81, Scribner. Bull. U. S. Dept. Agr. Div. Agros. 20: 138. 
f. 107, [Rev. ed.] Beauv. Agrost. 68. pi. 14, f. 4, Kunth. Enum. 375. 
^/. 1, 

Chrondrachyrum liees. Lindl. Introd. Nat. Syst. 449. (2ed.) 

Spikelets two to eight-flowered ; the i to 3 upper flowers imperfect 
and dissimilar, convolute around each other, and enwrapped by the 
upper fertile flower. Empty glumes usually large, scarious margined, 
convex, obtuse; the upper 7 to 9-nerved. Flowering glume pap#.y- 
membranaceous, dry and sometimes indurated with age, rounded or 
flattish on the back, five to many-nerved, scarious at the entire blunt 
summit. Stamens 3. Perennials, with soft, flat leaves. Panicle simple 
or sparingly branched; the rather large spikelets racemose, one-sided. 
(An old Italian name for sorghum, from melj honey.) 

Bentham & Hooker give the number of species at 30, while Hackel 
gives the same number. Beal recognizes 22 species and 5 varieties for 
North America. The genus is found chiefly in temperate regions of 
Europe, Asia and America. One species :s cultivated for ornamental 
purposes. Most of our species of Melica are western. One species 
extends as far north as southeastern Minnesota. 
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KBY TO THE SPBGIBSjOF MBLICA. 
Upper empty f^lume much shorter than the 3-S flowered^spikelet. 

Spikelets usually numerous, panicle branches spreading or ascending. 

—M. diffusa ' . 

Spikelets few, panicle branches erect M. parviflora . * . - 

Upper, empty glume nearly or quite equaling the 2-flowered spikelet. 

— M, mutica.*, 

1. MELICA DIFFUSA. 
Melica diffusa Pursh. Fl. Am. Sept. 1: 77. 1814. Watson and 
Coulter. Gray Man. Bot. 862. 1890. (6 ed.) Beal. Grasses of N. A. 2: 
502. 1896. Nash in Britton and Brown. 111. Fl. 1: 195. f.i46. 1896. 
Melica mutica var. diffusa. A. Gray. Man. 626. 1867. (Sed.) 
Melica allissima Walt. Fl. Car. 78. 1788. Not. L. 1753. 




Fia. 168. AltUva diffusa -a, spikelet; b, flowering 
glume ;c, palet. (Charlotte M. King.) 

DESCRIPTION. 

Tall Melic Grass. Culms U to 4 feet (3-8 dm.) talli erect, 
simple, smooth and glabrous. Sheaths shorter than the internodes, the 
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lower often overlapping; ligulc i to 2 lines (2-4 mm.) long; leaves 4 to 
7 inches (8-14 cm.) long, 2 to 4 lines (4-8 mm.) wide, rough; panicle 
6i to 8i inches (13-17 cm.) in length, open, the branches spreading or 
ascending, the lower i-J to 3 inches (3-6 cm.) long; spikelets usually 
numerous, about three-flowered, 4^ to 5^ lines (9-1 1 mm.) long, nod- 
ding, on slender, more or less flexuose, pubescent pedicels; empt>% basal 
scales very broad, obtuse or acutish, the first shorter than the second, 
which is generally much exceeded by the spikelet; flowering scales 3i 
to 4i lines (7-1 1 mm.) long, acute or obtuse, scabrous. May to June. 

DISTRIBUTION. 

Iowa. Ames, 33 (Ball, Bessey) ; Mt. Pleasant, 868 (Mills); 
Johnson County (Shimek) ; Iowa City (Hitchcock); Jasper County 
(Preston). 

iVor/4 Arncricn, From Pennsylvania, Ohio (Columbus, Sulli- 
vant), to Virginia; west to southeastern Iowa. Missouri (Jefferson 
Barracks, Pammel), Kentucky and Texas (Coleman County, Pammel, 
Reverchon). 

2. MELICA PARVIFLORA. 

Melica parvi flora Scrib. Mem. Torr. Bot. Club. 5: 50. 1895. 

Melica parviflora (Porter.) Scribn. Beal. Grasses of N. A. 
2: 502. 1896. Nash in Britton and Brown. 111. Fl. 1; 195. /. 447, 1896. 
Scribner. Bull. U. S. Dept. Agr. Div. Agros. 7: 264. f, 258, 1900, 
(3 ed.) 

DESCRIPTION. 

Small Flowered Melic. A rather slender, erect, smooth peren- 
nial, li to 2^ feet (4-7 dm.) high, with flat leaves and narrow panicles, 
6 to 10 inches (15-25 cm.) long. Sheaths short, overlapping, scabrous; 
h'gule I line (2 mm.) long; leaf-blades 5 to 9 inches (12-23 cm.) long, 
I to 2 lines (2-4 mm.) w^ide, scabrous. Spikelets pendulous and race- 
mose along the panicle branches, 4 to 5 flowered, 5 to 6 lines (1013 
mm.) long; empty glumes obtuse, the first shorter than the second; 
flowering glumes 3i to 4 lines (7-8 mm.) long, acutish, scabrous. Shaded 
canyons. July to September. 
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Fio. 170. Melicu parvijlttra—K, splkelet; b, empty 
glumes. (Dlv. Agros. U. 8. Dept. Agrl. ) 



DISTRIBUTION. 

loica. Iowa City (Hitchcock, Shimek). 

\orth America, Shaded canyons, mountains of Colorado, New 
Mexico, Arizona, and prairies of southern Iowa, Missouri, Kansas and 
western Texas. 

3. MELICA MUTICA. 

Melica mutica Walt. FI. Car. 78. 1788. Watson and Coulter. Gray. 
Man. Bot. 662. pL JO, 1890. (6 ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 101. /. 136. 1894. Bull U. S. Dept. Agr. 
Div. Agros. 7: 263. /. 257. 1900. (3 ed.) Beal. Grasses of N. A. 2: 
505. 1896. Nash in Britton and Brown. 111. Fl. 1: 19S. f. 440. 1896. 

Melica mutica var. glabra A. Gray. Man. 626. 1867. (5 ed:) 
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DESCRIPTION. 



Narrow Meljc Grass. A smooth, slender, erect grass, i to ;, 
feet (2-6 dm.) high, with narrow leaves, and nodding spikelets in 
nearly simple panicles. Panicle few-flowered, sparingly branched be- 
low, often reduced to a simple raceme. Spikelets 4 to 5 lines (8-10 




Fio. 171. Afelica mutica—ti^ npikelet ; b, palea, c, 
anthers. (Div. AgroH. U. 8. Dept. of Agrl.) 



Fig. 172. Uniola lati/olia—a, BpikeM: b 
empty glumes; c, flowering glumes; d, palet. (Div 
Agros. U. S. Dept. Agrl.) 



mm.) long, wi 



rfect flowers; empty glumes thin and iiiembra- 
; as the spikelct. In rich soil. June, July. 
Streams as far north as Story County. 
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DISTRIBUTION. 

loiva. Winneshiek County (Fitzpatrick) ; New Albin, 933, lowa- 
Mlnnesota line (Pammel) ; Marshalltown, 263 (R. B. Eckles) ; Steam- 
boat Rock, 2027 (Pammel). 

North America. Occurs from Pennsylvania to Virginia, District 
of Columbia ^Washington, McLain, Vasey; Washington, Hamilton 
Hill, Ball), to Alabama and Florida; westward to Wisconsin, Minne- 
sota (Houston County, Pammel), Iowa, Missouri (Pilot Knob, Valley 
Park, Crystal City, Pammel), to Texas. 

10. UNIOLA. 

Uniola L. Sp. PI. 71. 1753. Bentham and Hooker. Gan. PI. 3: 1192 
Scribncr. Bull. U. S. Dept. Agr. Div. Agros. 20: 142. /. Ill, (Rev. 
Ed.) 

Spikelets three to many- flowered ; rachilla articulated above the 
empty glumes and between the florets. Empty glumes at the base of 
the spikelet 3 to 8, conipressed-keeled, acute, or acuminate-pointed, 
striate, many-nerved. Grain compressed, oblong, free. Palea rigid, 
two-keeled. Stamens i to 3. Styles distinct; stigmas plumose. Erect 
plants, with simple culms, broad, and flat or narrow, and involute leaves, 
and narrow and few-flowered, or ample, lax and many-flowered panicles. 

There are five species, mostly in North America ; one native to Cen- 
tral America; one native to the Andes of South America. 

1. UNIOLA LATIFOLIA. 

Uniola lalifolia Michx. Fl. Bor. Am. 1: 70. 1803. Watson and Coul- 
ter. Gray. Man. Bot. 663. 1890. (6 ed.) Scribner. Grasses of Tenn. 
Univ. Tenn. 7: 102.^/. 35, /. 139, Bull. U. S. Dept. Agr. Div. Agros.7: 270. 
'^" Bull. U. S. Dept. Agr. Div. Agros. 20: 142. f, HI. 1900. Beal. 

i N. A. 2: 516. /. 105. Moch in Rritton and Brown. 111. Fl. 1 
452. 



/.264, Bull. U. S. Dept. Agr. Div Agros. 20: 142. f, HI. 1900. Beal. 
Grasses N. A. 2: 516. /. 105. Nash in Britton and Brown. 111. Fl. 1: 197. 
/. 452. 



DESCRIPTION. 

Broad Leafed Spike Grass. An erect grass, with rather stout, 
s'Me culms, 2 to 5 feet (6-15 dm ) high, broad, spreading leaf-blades, 
f"^ « drooping panicle of large, flat spikelets, J to li inches (2-3 cm.) 
^"""^^ ^n capillary pedicels; empty glumes much smaller than the floral 
'"^' ^vhieh are 4J to 6 lines (9-12 mm.) long, ciliate-hispid on the 
r^^d fc^^i. Sheaths shorter than the internodes ; ligule \ line ( 1 mm.) 
"^' Verate-toothed; leaf-blades 4 to 9 inches (10-22 cm.) long, i to 
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I inch (0.5-2 cm.) wide, narrowed to a rounded, often dilate base, 
acuminate at the apex, scabrous on the margins, otherwise smooth. See 
figure 172 on page 246. 

DISTRIBUTION. 

loiva. Not native to Iowa as far as known, though sometimes cul- 
tivated in this state. 

North America, It is common through central Missouri. Occurs 
from Pennsylvania to Florida, west to Illinois, Kansais, Missouri and 
Texas. 

11. DACTYLIS. 

Dactylis L. Sp. PI. 71. 1753. Endlicher. Gen. PI. 100. Beauv. 
Agros. 85. Bentham and Hooker. Gen. PI. 3: 1193. Hackel in Engler 
and Prantl. Nat. Pflanz. Fam. II. 2: 72. /. 84, Scribner. Bull U. S. Dept. 
Agr. Div. Agros. 20: 145. 

Spikelets several-flowered, crowded in one-sided clusters, forming 
a branching, dense panicle. Glumes all herbaceous, keeled, awn-pointed, 
rough-ciliate on the keel ; the flowering one five-nerved, the upper most 
commonly smaller and thinner. Stamens 3. Grain lance-oblong, acute, 
free. Stout, tufted perennial ; leaves keeled. (Dactylos, a name in Pliny 
for a grass with digitate spikes, from the Greek word for finger.) 

Species i, with several varieties; very common from Great Britain 
across the continent: temperate regions of Asia and northern Africa; 
generally cultivated in North America and Europe. 

1. DACTYLIS GLOMERATA. 

Dactylis ^lome rata. L. Sp. PI. 71. 1753. Watson and Coulter. Gray. 
Man. Bot. 663. pL 10. 1890. (6ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 104. /. 140. 1896. Beal. Grassesof N. A. 
2: 523. 1896. Nash in Brittun and Brown. 111. Fl. 1: 200. /. 457. 1816. 
Scribner. Bull. U. S. Dept. Agr Div. Agros 7: 275. f.269. 1900. (3ed.) 

DESCRIPTION. 

Orchard Grass. A coarse, erect j^rass, 3 to 4 feet (7-9 dm.) 
high, forming; dense tufts. Ligule elongated, membranacemis. Leaves 
flat, slightly keeled, spreading. Panicle 3 to 8 inches (7-9 cm.) long, 
the branches spreading in flower, becoming erect and appressed to the 
rachis. Spikelets compressed, three to five-flowered, crowded at the 
ends of the branches in dense one-sided clusters. Flowering glumes 2 
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J'lo. 173. Distribation of Me lica, Dactylis and Poa. •Specimens In herbarium. + Localities 



observed. 
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to 3 lines (4-6 mm.) long, lanceolate, very acute or short awn-pointed, 
ciliate on the keel above. May to August. Fields and waste grounds. 
Orchard grass is widely naturalized in the state. It is an excellent 
forage plant. 




Fio. 174. Dactylis fflomerata—a, Bpikelet 
in flower; b, single floret; c, flower with three 
stamens and two plnmoee stigmas ;d, ligale; 
e, section of culm at one of the nodes. (Div. 
Agros. U. 8. Dept. Agrl. ) 



Fio. 175. Briza media— ti, spikelet; b, flower 
ing glume; c, palet. (Div. Agros. L'. 8. Dept. 
Agrl. ) 



DISTRIBUTION. 

loii'd. Mitchellville 3185 (Fields); Shelby County, Decatur 
County (Fitzpatrick) ; Dcni'von (McHcnry) ; Keystone (Koch); Iowa 
City (Hitchcock); Sioux City (Miss Wakefield); Parkershurg 632 
(Stout) ; Mt. Pleasant (Mills) ; Van Cleve (Warden) ; West Union, 
1433 ( Whitmorc) ; Ames 132 (Hall, Beardslcc, Hitchcock, Hcsscy, 
Thurher, Van Houtcn, P. H. Rolfs, Carver, C. A. Wilson ioc)3. 
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Weaver, 1159 Pammel) ; Johnson County (Shimek) ; Webster City, 
671, Missouri Valley, Logan (Pammel) ; Fayette (Fink) ; Alden 11 68 
(Stevens) ; Cedar Rapids (Shimek) ; Calhoun County (Rigg). 

North America. Fields and waste grounds, New Brunswick, Con- 
necticut (Hartford County, F. Wilson), Massachusetts (Reedvillc, 
Pammel), Michigan, (Grand Rapids, Crozier), Wisconsin (La 
Crosse, Pammel), Missouri (Eggert), Nebraska (McCook, Pammel, 
402) ; west to Idaho and Colorado (Denver and Golden, Pammel). 

General. Common in British Islands, France, Germany, north to 
Norway and east to Russia and Asia. 

12. BRIZA. 

BHsa L. Sp. PI. 70. 1753. Endlicher. Gen. PI. 99. Bentham & 
Hooker. Gcn.Pl. 8: 1194. Hackelin Engler & Prantl. Nat. Pflanz. Fam. II. 
2: 72. /. 83. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 20: 144. /. 113. 
[Rev. Ed.] 

Spikelets many-flowered, rounded-ovate, or heart-shaped; rachilla 
Articulated above the empty glumes and between the florets; florets 
crowded, the uppermost usually imperfect. Glumes membranaceous, 
with broad, scarious margins, strongly concave, rounded on the back, 
and more or less ventricose ; empty glumes 2, subequal, shorter than the 
florets; floral glumes 3 to many-nerved, cordate at the base, awnless; 
palea much smaller than its glume, obtuse, 2-keeled. Stamens 3. 
Styles short, distinct; stigmas plumose. Annuals or perennials, with 
flat or convolute leaves, loosely-flowered and open, or narrow and spike- 
like panicles. 

There are 12 species of Briza native to f^urope; also cKcurring in 
northern Africa, Asia and South America; one species is naturalized in 
the eastern states and on the Pacific coiist. 

1. BRIZA MEDIA. 

Briza media L. Sp. PI. 70. 1753. Watsnh and Coulter. Gray. Man. 
Bot. 663. pi. 10. (6ed.) Nash in Britten and Brown. 111. Fl. 1: 199. /. 
455. Beal. Grasses N. A. 2: 520. Scribner. Grasses of Tenn. 7: 103. Bull. 
U. S. Dept. Agrl. Div. Agros. 7: 274. /. 268. (3ed.) 

DESCRIPTION. 

Quaking Grass. A slender, erect perennial, ^ to 2 feet (1.5-6 
dm.) high, with rather short, flat leaf blades, and capillary, spreading 
panicles, li to 5 inches (4-12 cm.) long. Sheaths shorter than the in- 
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ternodes; ligule J line (i mm.) long or less; leaf blades i to 3 Inches 
(2-8 an.) long; i to 2j lines (2-5 mm.) wide. Spikelets 2 to 2l lines 
(4-5 mm.) long, 5 to 12-flowered, orbicular to deltoid ovate; empty 
glumes I line (2 mm.) long; flowering glumes i to li lines (2-3 mm.) 
long, scarious margined. May to July. See figure 175 on page 250. 

DISTRIBUTION. 

loiva. Occasionally cultivated. 

North America, In fields and waste places from Ontario to Mass- 
dchusetts and Rhode Island. 

General. Great Britain, central Europe, Siberia and western 
Asia. 

13. POA. 

Poa L. Sp. PI 1753. Endlicher. Gen. PI. 98. Bentham & Hooker. 
Gen. PI; 3: 1196. Hackel in Engler & Prantl. Nat. Pflanz. Fam. II. 2: 
73. f, 85. Beauv. Agros. 70. pi. 14. Scribner. Bull. U. S. Dept. Agr. 
Div. Agros. 20: 148. /. 117. [Rev. Ed.]. Kunth. Rev. Gram. 150. pi. 83. 
Steud. Syn. PI. Glum. 1: 249. 

Pseudopoa Koch. Linn. 21: 409. 

Leucopoa Griseb. Ledeb. Fl. Ross. 4: 383. 1853. 

Poidium Nees. Lindl. Introd. Nat. Syst. 450. 1935. (2 ed ) 

Dioicopoa E. Desv. in C. Gay. Fl. Chil. 6: 413. 

Spikelets ovate or lance-ovate, laterally compressed, several (2-10) 
dowered, in an open panicle. Empty glumes mostly shorter than the 
flowers, the lower smaller; flowering illume membranaceo-herbaceous, 
with a delicate, scarious margin, compressed-keeled, pointless, 5-nerveJ 
(the intermediate nerves more obscure or obsolete) the principal nerves 
commonly clothed with soft hairs at and toward the often cobwebby 
base; palet membranaceous, two-toothed. Stamens 2 or 3. Stigmas 
simply plumose. Grain oblong, free. Culms tufted, from perennial 
roots; leaves smooth, usually flat and soft. (From the Greek name for 
grass or fodder.) 

Bentham & Hooker give the number of species at 80; Hackel rec- 
ognizes 100; Beal lists 43 species and 8 varieties; Heller gives 94 
species and varieties. Some authors have extended the number to 200; 
there can be no doubt that conservative botanists will reduce the num- 
ber of species given for North America. The genus is widely diffused 
over the temperate and cm)l regions in both hemispheres. They arc 
also common in Alpine and Arctic regions; there are very few representa- 
tives in the tropics. They are excellent forage plants. 
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KEY TO THE SPECIES OF POA. 

Culms low and tufted, spreading, annual or biennial. 

Flowering glume 5-nerved, not webby at the base P, annua, ^ 

Flowering glumes 3-nerved, or obscurely 5-nerved , webby at the base 

— /*. Chapmaniana, *. 
Culms low, geniculate-ascending, from a creeping rootstock, much flattened; 

panicle simple and contracted P. cotnpressa, ■ . 

Culms tall, terete, tufted, perennial. 

Flowering glumes 3 mm. or less long, web at base much shorter. 

Flowering glumes glabrous except for the web at base../', debilis. *. 

Flowering glumes pubescent on the midnerve only P. trivialis, ^ 

Flowering glumes pubescent on the midnerve and marginal nerves, 
at least on the lower half. 
Flowering glume silky villous, long web at base.../'. Wolfii. ", 
Intermediate nerves obscure or wanting. 

Culm usually 4 dm. or less tall, the panicle usually less 

than 1.5 dm. long P» nemoralis. ' . 

Culm usually 6-10 dm. tall, panicle elongated, usually 2-4 

dm. long P. flava. *. 

Intermediate nerves prominent P. praUnsis. *. 

Flowering glumes 4-5 mm. long, web at base long and copious, exceed- 
ing the scale P. arachnifera. ". 

1. POA ANNUA. 

PoaannuaL.. Sp. 1?\. ^. 1753. Watson and Coulter. Gray. Man. 
Hot. 664. 1890. (6 ed.) Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. 
Exp. Sta. 7: 106. /. 141, 1894. Beal. Grasses of N. A. 2: 530. 1896. 
Nash in Britton and Brown. 111. Fl. 1: 201. /. 459, 1896. Scribner. Bull. 
U. S. Dept. Agrl. Div. Agros. 17: 237. /. 533. 1899. 

DESCRIPTION. 

Ix)w Spear Grass. Annual Meadow Grass. A low, spread- 
inji annual, the erect or ascending;, somewhat flattened stems 2 to I2 
inches (4-24 cm.) high. Sheaths smooth, lax; leaf-blade flat, smooth, 
spreading, i to ij lines (2-3 mm.) wide, i to 3 inches (2-6 cm.) lonp;. 
Panicle short, pyramidal, the primary branches spreading, solitary or in 
pairs. Spikelcts ovate or oblong, three to six-flowered, about 2 lines 
(4 mm.) long; empty glumes somewhat unequal, the first one-nerved, 
the second three-nerved; flowering glumes about i line (2 mm.) long, 
distinctly five-nerved, all the nerves more or less hairy below, the base 
of the flowering glume pilose. Palea two-keeled, keels hairj'. May to 
September. 

Poa annua occurs only in cities. Especially in eastern Iowa. Found 
along the river as far north as Clinton and Mason City. It has been 
found in Iowa chiefly in shaJy lawns, and near buildings. 
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DISTRIBUTION. 

Iowa, Clinton, 246 (Pammel) ; Mt. Pleasant (Mills); Mason 
City (Pammel). 

North America, Fields and waste places, dooryards, etc., through- 
out the United States and British America. New Jersey (Middle- 
town, Halsted), Wisconsin (Madison, Pammel; Virot^ua, H. A., Pam- 




Vio. 17Q. Poa annua— ti, spikelet; b, floret. (Dlv. 
ARroa. U. 8. Dept. Agrl.) 



mel), Missouri (St. Louis, Pammel), Colorado (Ouray, Shear 1149), 
Utah (Oj^dcn, Pammel 46), Wyoming (Mud Creek, Pammel 928), 
Vancouver Island (J. McCoun). 

GcneraL Great Britain, northern temperate and Arctic Europe, 
Asia, North Africa. 
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2. POA CHAPMANIANA. 

Poa Chapmaniana Scribn. Bull. Torr. Bot. Club. 21: 38. 1894. Beal. 
Grasses of N. A. 2: 545. 1896. Nash in Brittou and Brown. 111. PI. 1: 
202. /. 460. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 277 
f.27L 1900. {3ed.) 

Poa cristata Chapm. Fl. S. States. 562. 1860. 

DESCRIPTION. 

Chapman's Spear Grass. A low, caespitose annual, 4 to 8 inches 
(1-2 dm.) high, with ascending, flat leaves, and usually narrow panicles, 
I to 3 inches (2-8 cm.) long. Sheaths close, mostly at the base of the 
culm; Hgule \ line (i mm.) long, truncal; leaf-blades i to 1 inch (1-2 
cm.) long, ^ line (i mm.) wide or less, smooth. Spikelets three to 
seven-flowered, ij to 1} lines (2^-3 mm.) long; empty gifimes about 
equal, three-nerved, acute; flowering glumes webbed at the base, obtuse, 
three-nerved, sometimes obscurely five-nerved, the prominent nerves 
sometimes pilose for three- fourths of their length, the keel w ith a promi- 
nent, crest-like fringe. Dr>^ sandy soil. May to June. 

Poa Chapmaniana occurs in southeastern Iowa, especially in flood 
plains of streams. See figure 177 on page 256. 

DISTRIBUTION. 

Iowa. Morning Sun (Carver) ; i J57, Ottumwa (Pammel) ; 
Iowa City (Hitchcock). 

North America. Dry, sandy soil, southern Illinois, to Mississippi 
and Georgia. 

3. POA COMPRESSA. 

Pt}a compressa L. Sp. PI. 69. 1753. Watson and Coulter. Gray. Man. 
Bot. 664. //./(?. 1890. (6 ed.) Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 107. /. 243. 1894. Bull. U. S. Dept. Agr. Div. 
Agros. 17: 248. /. 544. 1899. Beal. Grasses of N. A. 2: 546. 1896. 
Nash in Britton and Brown. 111. Fl. 1: 202. f. 461. 1896. 

DESCRIPTION. 

Wire Grass. A slender, but rather rigid, perennial with much 
flattened stems, 6 to 20 inches (12-40 cm.) high, ascending from a more 
or less creeping base, and usually small, narrow panicles. Leaves about 
I line (2 mm.) long, abniptly pointed at the tip; ligule ^ line (i nun.) 
long. Panicle expanded, or more often contracted, i to 3 inches (2-6 
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cm.) long, the equal, priman* branches In pairs; pedicels shorter than 
the spikelets. Spikelets lanceolate, five to nine-flowered, 2 to 3 lines 
(4-6 mm.) long; flowering glumes about U lines (3 mm.) long, ob- 
scurely five-nerved, with narrow, scarious margins, the keel and lateral 




Fio. 177. Pod Chapmaniana—ti, b, spikelets; 
c, flowering glumes. (Dlv. Agroa. U. S. Dept. 
Agrl. ) 



Ffo. 178. Poa rompreesa—ti, splkeletji: b, 
flowering glamep,c, cross section of culm; d, section 
of leaf. (Dlv. Agros. U. 8. Dept. Agrl.) 



nerves smooth, or silk}' haired below. Palea two-nerved, nerves scabrous. 
Dry meadows and waste places. June to September. 

Poa compnssa is extensively naturalized in most parts of Iowa. 
especially eastern, central, southern and northeastern Iowa. A valuable 
forage plant, yielding, however, less than bluegrass. 
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DISTRIBUTION. ' 

Iowa. Baxter (Williamson); 875, 856 and 1172, Mt. Pleasant 
(Mills) ; Armstrong (Cratty) ; 1138, Durant (Weaver) ; Ames (Sir- 
rine, Hitchcock, 152, Ball, E. R. Wilson, Rich and Grossard, C. A. 
Wilson, Bessey, Fisher, Crozier, Carver, Stewart) ; Sioux City, Clin- 
ton, Des Moines, Dakota City, 3 191 Moulton, 1927 New Albin, 
Webster City, 1454 De Witt, 1427 Carroll, 906 Elmore, Minn., Iowa- 
Minnesota line, Jefferson, Marshall town, Russell, Cedar Rapids, 786 
Marshalltown, 1244 Council Bluffs (Pammel) ; Gilbert, Jewell Junc- 
tion, Boone to Winterset (Carver) ; Chariton (Bennett) ; Lebanon 
(Sample) ; Mt. Zion (Moore) ; 22 Lebanon (Ball and Sample) ; 3276 
Ontario (Faurot) ; Chariton 676 (Mallor>0 ; 826 Belknap (Rankin) ; 
Marshalltown (Eckles) ; Muscatine (Reppert) ; Tipton, Iowa City 
(Hitchcock) ; Keystone (Koch) ; Keokuk and Lee County (Shimek) ; 
Hamilton to Hancock County (Preston), Onslow (Cameron) ; Han- 
cock County, Unionville (Shimek) ; Decatur County (Shimek). 

Aor/A America, Y>ry meadows and waste places, Newfoundland 
to New York (Parry), to South Carolina, Tennessee and westward; 
Illinois (Ogle County, Edwards), Missouri (St. Louis, Eggert; Web- 
ster, Pammel), Nebraska (northeastern Nebraska, Clements, 2643; 
Grand Island, 115; McCook, 397, 403, Crete, 205, Pammel), North 
Dakota (Richburg, Condit), California (Mt. Shasta, Palmer, 2654). 

GeneraL Great Pritain, middle and southern Europe, Siberia, 
Kamchatka. 

4. POA DEBILIS. 

Foa debilis Torr. Fl. N. Y. 2: 459. 1843. Watson and Coulter. Gray. 
Man. Bot. 66S: 1890. (6th ed.) Beal. Grasses of N. Am. 2: 539. 1896. 
Nash in Britten and Brown. 111. Fl. 1: 206. /. 412. 1896. Scribner. 
Bull. U. S. Dept. Agr. Div. Agros. 17: 239. /. 535, 1899. 

DESCRIPTION. 

Weak Spear Grass. A slender, erect, smooth perennial, li to 2 
feet (3-7 dm.) high, with rather short, flat leaves, and nodding, few- 
flowered, open panicles, 2 to 6 inches (4-12 cm.) long, spikelets i.^ to 2 
lines (3-4 mm.) iontr, two to four-flowered, with unequal, acute 
empty glumes, broadly obtuse and scarious-tipped flowering glumes 
conspicuously w^ebbed at the base. In rocky woodlands. May to July. 
Foa debilis has been found at one locality only in Muscatine 
County, Iowa. See figure 179, on page 258. 
17 
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DISTRIBUTION. 



Iowa, Blue Grass (Barnes) ; Wild Cat Den (Reppert). 

North America. Nov^b Scotia and Nevv Brunswick, southward to 
Vermont (Charlotte, Pringle), Pennsylvania and westward to Minne- 
sota (Itaska Lake, Sandberg). 



5. POA TRIVIALIS. 

Poatrivialis L. Sp. PI. 67. 1753. Watson and Coulter. Gray. Man. 
Bot. 665. (6th ed) 1890. Scribner. Grasses of Tenn. Bull. Univ. Tenn. 
A«:rl. Exp. Sta. 7: 108. /. 145. 1894. Bull. U. S. Dept. Agr. Div. Agros. 17: 
243. f, 539. 1899. Beal. Grasses of N. A. 2: 531. 1896. Nash in 
Brittonand Brown. 111. Fl. 1: 204. /. 468. 1896. 





Fio. 179. PoadebUi»—H, emptj glumes; b, 
flowering glumes. (Dlv. Agros. U. S. Dept. 
Agr.) 



Fig. 180. Poa irivialU—v^ empty glam«8 ; 
b, flowering glumes. (IHv. Agros. U. 8. 
Dept. Agr. ) 
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DESCRIPTION. 

Rough Stalked Meadow Grass. An erect perennial, i to 3 
feet (2-7 dm.) high, with flat leaves, open panicle, and no conspicuous 
rootstock. Culm rough or scabrous near the summit, not flattened. 
Sheaths a little scabrous; ligule 2 to 3 lines (4-6 mm.) long; leaf-blade 
3 to 6 inches (6-12 cm.) long, about 2 lines (4 mm.) wide, acute. 
Panicle narrowly pyramidal, 3 to 8 inches (6-16 cm.) long. Spikelets 
ovate, usually two- flowered. Empty glumes strongly keeled, very acute, 
the lower one-nerved, the upper broader and three-nerved; flowering 
glume ovate-lanceolate, strongly five-nerved, fringed on the keel with 
silky hairs, otherwise smooth. Palea smooth. Meadows and roadsides. 
June to August. 

Poa trivialis occurs in southeastern Iowa as far north as Ames. 
The Ames and Cordova localities indicate that the grass is native. It 
is usually regarded as a native of Europe. 

distribution. 

Iowa. Sedan 3380, Ames 938 (Pammel) ; Ames 668 (Pammel and 
Combs). 

North America, Meadows and roadsides through eastern, south- 
ern and northern United States*; Ohio (Columbus, SuUivant; Lancaster, 
Dr. Bigelow), Wisconsin (La Crosse, Pammel) ; Lineville, Centerville 
(Shimek). 

General, Great Britain, Germany to North Africa, Siberia, Da- 
huria. 

6. POA WOLFII. 

Poa Wolfii Scribner. Bull. Torr. Bot. Club. 21: 228. 1894. Bull. 

Univ. Tenn. Agrl. Ex. Sta: 7: 110. pL 38. /. 249. 1894. Britten and 

Brown. 111. Fl. 1: 207. /. 476, Britten Man. 140. 

P Wolfii (Vasey) Scribner. Beal. Grasses ef N. A. 2: 553. (2d ed.) 
Pammel and Scribner. Prec. Sec. Prom. Agrl. Sci. 17: 102. Contr. 

I.S. C. Bot. Dept. 3. 

DESCRIPTION. 

Wolf's Meadow Grass. A slender perennial, one to three feet 
high, with a loose, nodding panicle. Sheaths rather loose, mostly shorter 
than the internodes, the lower scarious; ligule one-half a line long; 
leaf-blade three to six inches long, one to t^vo lines wide. Panicle slen- 
der, lax, three to six inches long, primar>' branches two to three, rarely 
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more, at each node of the main rachis. Spikelets ovate, two to three 
lines long, three to five-flowered; empty glumes nearly equal, three- 
nerved; flowering glumes strongly keeled, lanceolate, five-nerved, silky- 
villous along the margins and keels and with a copious long web at the 
base. Keels of the palea villous. This grass has been confounded with 
P, abodes and P. autumnalis. It is closely related to the latter, but both 




Fig. 181. Poii TToZ/ii— a, 8pikelet;b, flowering glume ; 
c. palet. (Charlotte M. King.) 

empty flumes are three-nerved, the flowering glumes are more acute and 
have a tuft of long, webby hairs at the base. 



DISTRIBUTION. 



Iowa. Only found in northeastern Iowa, Allamakee County, banks 
of Yellow River. Rocks and rocky woods (L. H. Pammcl, E. Orr. 
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D. O. Wilson), associated with Abies balsamea, Pyrus orbuiifolia and 
Beiula papyrifera. 

General. Tennessee to Kansas, Illinois and Iowa. 

7. POA NEMORALIS. 

Poantmoralis L. Sp. PI. 69. 1753. Watson and Coulter. Gray. 
Man. Bot. 664. 1890. (6th ed.) Beal. Grasses of N. A. 2: 552. 1896. 
Nash in Britton and Brown. 111. Fl. 1: 205. /. 470, 1896. Scribner. 
Bull. U. S. Dept. Agr. Div. Agros. 17: 250. f,546, 1899. 

Poa caesia ysiX . strictior K. Gray. Man. Bot. 629. 1867. iSthed.) 



wA 





^10. 182. Pot* nemoralU—^ empty glumes ; 



Fio. 183. Poa flava—^, splkelet; b, empty glumes; c, 



'werlng glames: c, palet. (Div. AgroB. U. 8. flowering glumes. (Charlotte M. King. ) 
^t. Agr. ) 
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DESCRIPTION. 

Wood Meadow Grass. A slender, erect and rather rigid peren- 
nial, 1 to 2j feet (ii-6 dm.) high, with narrow, flat leaves, and usually 
open panicles 2 to 5 inches (4-10 cm.) long. Spikelets two to five- 
flowered, li to 2} lines (3-5 cm.) long, with very acute empty glumes 
and faintly nerved flowering glumes, which are i to i^ lines (2-3 mm.) 
long, and webbed at the base. Dr>' or rather moist soil, Labrador and 
Newfoundland to Pennsylvania, westward to British Columbia, Idaho 
and Colorado. June to September. 

Poa nemoralis has been cultivated in central Iowa, where it per- 
sisted for a few years. It is not known to be a native of Iowa, althoui^h 
occurrin*^ in the vicinity of La Crosse, Wisconsin, on sandstone rocks. 

distribution. 

lona, Ames, cultivated (Sirrine, Pammel, Crozicr). The si>ecics 
has been found near La Crosse, Wisconsin (Pammel). 

North America, Dry or rather moist soil, Labrador and New- 
foundland to Pennsylvania, westward to British Columbia, Idaho and 
Colorado (Cache, La Poudre River 17, Ft. Collins, Colorado Sprinirs, 
Golden, Rists' Canon, Beaver Creek, Pammel ; Larimer County, Cran- 
dall; Parr\), Wvoming (Williams 2943; Albany County, Nelson, 
1885; Yellowstone National Park, A. k E. Nelson; Sheridan County 
112, 113, 127; Sherman, 247; New Castle 155, Pammel; Fuller's 
Ranch, Black Fork, Pammel, Johnson, Buchanan and Lummis), Utah 
(southern Utah, Parry; Haydens' Fork 153, and Smith's Fork, Pam- 
mel and Stanton), New Mexico (Parry, 233), Wisconsin (La 
Crosse, C. M. King), and Minnesota (Carleton, Sandberg). 

General. Great Britain, Germany, Arctic and northern Europe 
to the Mediterranean Sea, Siberia to the Himalayas. 

8. POA FLAVA. 

Poa /lava L. Sp. PI. 68. 1753. Beal. Grasses of N.A. 2: 550. 1896. 
Nash in Britten and Brown. 111. Fl. 1: 205. /. 471, 1896. 

Poa serotina Bhrhart. Beitr. 6: 83. 1791. Watson and Coulter. Grav. 
Man. Hot. 665. 1890. i6th ed.) 

DESCRIPTION. 

Fowl Meadow Grass. Culms i^ to 5 feet (4-12 dm.) tall, erect, 
simple or rarely branched, smooth, glabrous. Sheaths usually shorter 
than the internodes, smooth and glabrous; ligule i to 2 lines (2-4 mm.) 
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long; leaves 2 to 6 inches (4-12 cm.) long, 1 to 2 lines wide, smooth or 
rough; panicle 6 to 13 inches (12-26 cm.) in length, open, the branches 
spreading or ascending, 2 to 5 inches (4-10 cm.) long, divided and 
spikelet-bearing above the middle; spikelets three to five-flowered, ij 
to 2 lines (3-4 mm.) long; empty glumes acute, glabrous, rough above 
on the keel, the lower usually i-nerved, the upper three-nerved; flower- 
ing glumes obtuse, somewhat webby at the base, i to i^ lines (2-3 mm.) 
long, silky-pu-bescent on the lower half of the marginal nerves and the 
mid-nerve, the intermediate nerves obscure or wanting. July to August. 
Poa flava is common along streams in northern, eastern and central 
Iowa. A good forage grass. See figure 183, on page 261. 

DISTRIBUTION. 

Iowa. North Ames (Fawcett); Ceylon 3306, Elmore, Minn., 
Iowa-Minnesota line 1044, New Albin 898, Ledyard 891, New Albin 
1009, Dakota City, Steamboat Rock 2329, Marshalltown, Humboldt, 
Council BluflFs 1283 (Pammel) ; Spirit Lake (Shimek) ; Ames (Zmunt, 
4, Ball and Sample, P. H. Rolfs, Sirrine, Pammel and Hodson, Hitch- 
cock, Crozier, Stewart, Beardslee, Weaver) ; Steamboat Rock 3167 
(Miss King) ; Sioux City (Miss Wakefield) ; Iowa City (Hitchcock) ; 
Emmet County, Armstrong (Cratty) ; Jewell Junction 912 (Carver) ; 
Hamilton County (P. H. Rolfs) ; yull (Newell) ; Le Claire (F. M. 
Rolfs) ; Clermont 2078 (Walker).; Rock Rapids (Shimek) ; Marshall- 
town 285 (Eckles) ; West Union (Whitmore) ; Iowa City (Hitchcock 
and Macbride) ; Mason City, Hanlontown (Pammel). 

North America. In swampy places. Nova Scotia and New Bruns- 
wick to Vancouver Island (J. McCoun), south to New York (Parry), 
New Jersey, Ohio (Painsville, Beardslee), Illinois, Wisconsin (La 
Crosse, Pammel 3369), Minnesota (Sandberg), South Dakota (Grif- 
fith 823), Colorado (Hall and Harbour; Ft. Collins, Crandall; Lead- 
ville, Treleasc; Ft. Collins and Greeley, Pammel), New Mexico (Las 
Vegas, Vasey 144), Washington (Ophir, Elmer), Oregon (Howell), 
Montana (Craig), Arizona (Palmer). 

General. Middle and southern Europe to northern Africa and 
Asia, in Siberia and Asia Minor to the Himalayas. 

9. POA PRATENSIS. 

Poapratensis L. Sp. PI. 67. 1753. Watson and Coulter. Gray. Man. 
Bot. 665. 1890. (6th ed.) Scribner. Grasses of Tenn Bull. Univ. Tenn. 
Agrl. Exp. Sta. 7: 108. /. 244. 1894. Bull. U. S. Dept. Agrl. Div. Agros. 
7: 279. /. 273. 1900. (3d ed.) Seal. Grasses of N. A. 2: 543. 1896. 
Nash in Britton and Brown. 111. Fl. 1: 204. /. 466. 1896. 

Poa pratensis ysLT. anf[ustifolia Kunth. Enum. 1: 353. 1833. 
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Fro. 184. Distribution of Poa, Scolochloa and Glyceria. 'Specimens in herbaiinm. fLocaUties 

observed. 
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Kentucky Blue Grass, June Grass. An erect perennial, i to 
3 feet (2i-7 dm.) high, with smooth stems, flat leaves, open panicle 
and extensively creeping rootstocks. Sheaths smooth, ligule about J line 
(i mm.) long; leaf-blade, 4 to 10 inches (8-20 cm.) long, ^ to 3 lines 




^io. 196. Poa prcUensU-i^ spikelet; b, flowering Fio. 186. Poa ar(Khnifera—(%, empty glnmM ; b. 

nie. (Dlv. Agros. U. S.Dept. Agrl) flowering glomes; (tMv. Agros. U. 8. Dept. Agrl.) 

(1-6 mm.) wide, apex abruptly pointed. Panicle pyramidal, 3 to 7 
inches (6-14 cm.) long, the primary branches usually in threes or fives. 
Spikelets about 2 lines (4 mm.) long, three to five-flowered, mostly on 
very short, scabrous pedicels; empty glumes a little unequal, the first 
narrowly-lanceolate and usually one-nerved, the second broader and 
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three-nerved, flowering glumes ovate, scarious toward the apex, five- 
nerved, the nerves silky-hairy below, and with a small tuft of cobwebby 
hairs at the base. May to July. 

Blue grass occurs in all parts of Iowa, but probably only as an in- 
troduced plant. The earliest settlers brought the seed with them. The 
species takes kindly to all kinds of soil except the very low grounds. It 
is commonly found in woods, and is now displacing the wild prairie 
grasses in unbroken sod. P^a pratensis is the most valuable pasture grass- 
in Iowa. It runs into many varieties. 

DISTRIBUTIOX. 

Iowa, Steamtoat Rock, Pine Creek (Miss King) ; 3214 Mason 
City, 3215 Calmar Junction, 2260 Des Moines, 661 Missouri Valley* 
1508 Wall Lake, 2143 Bloomfield, Sioux City, 1025 Story City, Logan, 
Jefferson, Carroll, Council Bluffs, 661 Missouri Valley, 2124 
Wall Lake Pammel) ; 3162 Lansing, 3195 Steamboat Rock 
(Miss King); 633 Parkersburg (Stout); Corwith (Pierson) ; 3297 
Red Oak (Miller); 1142 Durant (Weaver); 1121 Alden (Stevens); 
2258 Mt. Pleasant (Mills) ; Morning Sun (Carver) ; 2075 and 2076 
Clermont (Walker) ; Ames (Stewart, P. H. Rolfs, Fred Rolfs, Sirrine. 
1 1 58 Pammel, Beardslee, Fisher, Weaver, Crozier) ; 2057 ^^t- 
Pleasant (Mills); Mt. Zion (Moore); Sioux City (Miss Wake- 
field) ; 1069 Emmet County (Cratty) ; Marshalltown (Eckles) ; 
Fayette (Fink); Wheatland (Ball); Dysart (Miss Sirrine) ; Monti- 
cello (Bcssey) : Johnson County, High Bridge, Dallas Count}- 
(Shimek) ; Iowa City (Macbridc, Preston) ; Emmet Count\' (Cratty) ; 
Calhoun County (Rigg) ; Wall Lake (Pammel) ; Mahaska Count)' 
(White); Ft. Dodge (Olson). 

North America, Fields and meadows throughout the L'nited 
States and British America; Massachusetts (Cambridge, Pammel )» 
Illinois (East St. Louis, Eggert), Missouri (St. Loui§, Pammel), South 
Dakota (Brookings, Williams 2227), Nebraska (Hastings 116 and 
94, McCook 393, Oxford, Grand Island 69, Pammel), Colorado 
(Larimer Count)', Colorado Springs 290 and 264, Stove Prairie HilU 
Ft. Collins, Beaver Creek, La Porte, Cache La Poudre River, Pammel), 
Wyoming (Albany County, A. Nelson; Sherman 244, Pammel; Sheridan 
County, Pammel and Stanton; Black's Fork, Pammel, Buchanan, John- 
son and Lummis, 922 and 1681), Utah (Ft. Douglas, Pammel, John- 
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son, Buchanan and Lummis ; Rhodes Canon, alt. 9800 ft., Pammel and 
Stanton; Mill Creek 156, Wilson's Peak 158, Pammel and Stanton). 
General. Great Britain, Germany to Switzerland and arctic re- 
gions of Europe. 

10. POA ARACHNIFERA. 

Poa arachnifera Torn Marcy. Exp. Red River La. 301. 1853. Beal. 
Grasses of N. A. 2: 535. 1896. Scribner. Bull. U. Uept. Agrl. Div. 
Agros. 17: 246. /. 542, 1899. 

Poa arachnifera Buckley. Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 110. /. 151. 1894. 

DESCRIPTION. 

Texas Blue Grass. A rather strong growing perennial, i to 3 
teet (2-7 dm.) high, with an extensively creeping root-stock, longleaves, 
and narrou, densely flowered panicle. Sheaths firm, striate, smooth; 
ligule about i line (2 mm.) long; leaf-blade flat, scabrous on the upper 
^urface, smooth beneath, the lower 6 inches to 2 feet ( 1-5 dm.) lon^, the 
upper 2 to 4 inches (4-8 cm.) long, i to 2 lines (2-4 mm.) wide, blunt- 
pointed at the apex. Spikelets ovate-lanceolate, 2 to 4 line5» (4-8 nun.) 
long, three to seven-flowered ; empty glumes unequal, acute, the first onc- 
ncrved, the second three-nerved, scabrous on the keels; floweriniz G:lumc> 
five-nerved; in the fertile plant the nerves are hairy and there is a very 
copious tuft of long, cobwebby hairs at the base; in the sterile or stam- 
inate plants the flowering glumes are smooth. Palea two-keeled, keels 
hispid and subaristate-pointed. Staminate and pistillate plants alike, 
differing only in the wooliness of the flowering glumes. April to June. 

Texas blue grass has been cultivated in central Iowa, where it is 
entirely hardy. The species has persisted for several years. See figure 
186, on page 265. 

distribution. 

Iowa, Ames (Sirrine). 

North America, A native of Texas (Buckle)^ ; introduced into 
cultivation in some of the southern states. 

14. SCOLOCHLOA. 

Scohchloa Link. Hort. Berol. 1: 136. 1827. 

Graphephorum Desv. Nonv. Bull. Soc. Philom. 2: 189. 1810. Journ. 
Bot. 1:71. 1813. Bentham and Hooker. Gen. PI. 3: 1197. Hackel in 
Englerand Prantl. Nat. Pflanz. Fam. II. 2: 74. Scribner. Bull. U. S. 
Dept. Asrrl. Div. Agros. 20: 151. /. 120. (Rev. ed.) 

i4n«if<fi? Endlicher Gen. PI. 91. 

Fluminia Pries. Summ. Scand. Veg. 247. 1846. 
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Spikelets two to four-flowered, subterete. Rachis hairy at the base 
of the flowers, ending in a naked pedicel. Empty glumes concave, mem- 
branaceous, unequal, the outer three-nerved, acute, the inner five-nerved, 
toothed at the apex, nearly equalling the flowers ; flowering glume more 
rigid, prominently seven-nerved, toothed at the apex; nerv^es all parallel. 
Stamens 3. Stigmas plumose. Ovary hairy. Tall perennials, growing 
in water, with loosely sheathing leaves, and spikelets in a lax panicle. 
(Name probably from the Greek words for prickle and grass.) 

Bentham & Hooker, as well as Hackel, give the number of species 
as two ; they are found in the north temperate zones of both continents ; 
one species is common to North America, Europe and Asia. 



1. SCOLOCHLOA FESTUCACEA. 



and 



Scolochloa festucacea Link. Hort. Bcrol. 1: 137. 1827. Watson 
Coulter. Gray. Man. Bot. 666. pi. 15. 1890. (6th ed.) 

Sco/orhloa arundinacea {Link,) MacMillan. Heal. Grasses of N. A. 
2: 559. /. 122. 1896. 

Scolochloa festucacea (Willd.) Link. Nash in Britten and Brown. 111. 
Fl. 1: 209 /. 482. 1896. Scribner. Bull. U. S. Dept..Agrl. Div. Agros. 
17: 271. /. 567, 1899. 

Arundo festucacea V^\\\^. Enum. 1: 126. 1809. 

DESCRIPTIOX. 

Fescue Scolochloa. A stout, erect, glabrous perennial, 2.V to 4 
feet (9-15 dm.) high, with long, flat leaves, and open panicles, 8 to 15 
inches (16-30 cm.) long. Spikelets three to five-flowered, 3 ^^ + ^^^^ 
(6-8 mm.) long, with unequal, acute, outer glumes, and seven-nerved, 
scabrous flowering glumes which have a tuft of hairs at the base. \vet 
grounds or in shallow water. June to August, 

DISTRIBUTION. 

loiva, Gridlcy 3225 (Pammel) ; Emmet County, Armstrong ^^^^^ 
(Cratty) ; Kossuth County (Pammel). 

North America, Wet grounds or in shallow water, Minn^^^^^* 
Iowa to Nebraska, and northward to Manitoba and Assiniboia. 

General. Northern Europe and Siberia. 



GRASSES OF IOWA. 



269 




Fio. 187. ScolocMoa /e»tucacea —ti, b, spike- 
letg. (DiT. Agroe. U. 8. Dept. Agrl.) 



Fio. 188. Olyceria nervata—ti, b, spikelets ; 
c, d, flowering glomes. (Dlv. Agros. U. 8. 
Dept. Agrl. 



15. GLYCERIA. 

Glyceria R. i^r. Prod. 179. 1810. Endlicher. Gen. PI. 98. Bentham 
and Hooker. Gen. PI. 3: 1197. Hackel in Engler and Prantl. Nat. Pfianz. 
Fam. 11. 2: 74. /. 86. 

Panicularia Fabr. Enum. PI. Hort. Helmst. 373. 1763. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agro.s. 20: 153. /. 123. [Rev. ed.J 

Hydrochloa Hartm. Gram. Scand. 8: 1819. 

Porroteranthe Steud. Syn. Glum. 1: 287. 1855. 

Spikelets terete or flattish, several to many-Howered ; the Hovvers 
mostly early deciduous by the breaking up of the rachis into joints, leaving 
the short and unequal, one to three-nerved, membranaceous, lower glumes 
behind. Flowering glume and palet naked, of a rather firm te.xture, 
nearly equal; the glume rounded on the back, scarious (and sometimes 
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obscurely toothed) at the blunt or rarely acute summit, glabrous, prom- 
inently five to seven-nerved, the nerves parallel and separate. Squamu- 
lae fleshy and truncate, or none. Stamens commonly 2. Styles present; 
stigmas compoundly plumose. Ovary smooth. Grain oblong, free, the 
furrow very narrow or none. Perennial, smooth, marsh grasses, mostly 
with creeping bases or root-stocks; spikelets panicled. (Name from the 
Greek word for sweet, in allusion to the taste of the grain.) 

Bentham & Hooker give the number of species as 30; reduced, how- 
ever, by Hackel to 16; several of the included species in Bentham & 
Hooker are excluded because of their lack of affinity with Glyceria. The 
Section Atropis of Bentham & Hooker is excluded by Hackel and the 
genus Puccinellia is placed under Atropis. Beal recognizes ten species 
of Glyceria for North America. 

KEY TO THE SPECIES OF GLYOERIA. 

Spikelets ovate or oblong; panicle open. 

Spikelets 2-3 mm. long, branches of the panicle often drooping. 

— G. nervata,^. 
Spikelets 4-6 mm. long, branches of the panicle erect or ascending. 

— G, Americana.*. 
Spikelets linear, 12 mm. long or more, panicle long and narrow. 
Flowering glume thick, hispidulous all over, truncate at the apex. 

— G. fluitans.*. 

Flowering glume thin, hispidulous on the nerves only, rounded at the 

apex G. doreaiis.*. 

1. GLYCERIA NERVATA. 

Glyceria nervata Trin. Mem. Acad. St. Petersb. VI. 1: 365. 1831. 
Watson and Coulter. Gray. Man. Bot. 667. pL 10. 1890. (6 ed.) Scribner. 
Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 112. /. 153. 1894. 

Panicularia nervata Kuntze. Rev. Gen. PI. 2: 783. 1891. 

Panicularia nervata (Willd.) Kuntze. Beal. Grasses of N. A. 2: 
567. 189(5. Nash in Britton and Brown.* 111. Fl. \: 212. f. 488. 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 287. /. 281. 1900. (3 ed.) 

Poa nervata Willd. Sp. PI. 1: 389. 1798. 

DESCRIPTION. 

Nerved Maxxa Grass. A leafy perennial, i to 3 feet (2-6 dm.) 
high, with an expanded, nodding panicle. Sheaths scabrous, ligule i to 
2 lines (2-4 mm.) long, broadly truncate; leaf-blade 2 to 5 lines (4-10 
mm.) wide, 6 to 12 inches (12-24 cm.) long, more or less scabrous 
above, abruptly acute. Panicle 3 to 12 inches (6-24 cm.) long, usually 4 
or 5 inches (8 or 10 cm.), pyramidal, the spreading branches usually 
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drooping. Spikelets i to 2 lines (2-4 cm.) long, three to seven-flowered, 
obtuse ; empty glumes, rather broadly ovate, less than ^ line ( i mm. ) 
long; flowering glumes truncate-obtuse, J to i line (i^ to 2 mm.) long, 
and strongly seven-nerved. Paleas two-toothed. Ver}^ variable in size. 
Wet meadows, marshes, moist thickets etc. June to September. See 
figure 188, on page 269. 

Nerved manna grass is common throughout the state in low 
meadows, but most abundant in the northern sections. It occurs in con- 
siderable abundance in southwestern Iowa, in Fremont and Page 
counties. It has little agricultural value. 

DISTRIBUTION. 

I on a. Nodaway River (Stewart) ; Ames (Hitchcock, 5 Ball and 
Sample, Bessey, 6 -and 7 Bcardslee, Crozier, 175 Ball, P. H. Rolfs, 
Stewart, C. A. Wilson, Pammel, 14 Ball) ; 6 Elmore, Minn., Minne- 
sota-Iowa line, 1 3 10 Council Bluffs, 3363 and 3364 Spirit Lake, 2255 
Des Moines (Pammel) ; Jewell Junction (Carver) ; Mt. Pleasant 867 
(Mills) ; Tama County (Sirrine) ; Iowa City (Hitchcock) ; Johnson 
County (Shimek) ; Armstrong (Cratty) ; Story City 777 and 1024 
(Pammel and Be>Tr) ; Decatur County (Fitzpatrick) ; Sioux City (Miss 
Wakefield) ; Birmingham 940 (Pammel) ; High Bricjge, Dallas Count>' 
(Shimek) ; Hamilton to Hancock Count}' (Preston) ; Ogden (Pam- 
mel) ; Ft. Dodge (Oleson). 

North America. Wet meadows, marshes, moist thickets, etc.. New* 
foundland. New York (Parry), Massachusetts (Pammel), south to 
Florida, Wisconsin (La Crosse, Pammel), Illinois (Redbud, Pammel), 
Minnesota (Itaska Lake, Sandberg), Nebraska (Savage, Reefe), Mis- 
souri (St. Louis, Forest Park, Eggert; Washington, Pammel; 8979 
Nelson), Colorado (Larimer County, Crandall), Wyoming (Sheridan, 
Pammel ; Black's Fork, Pammel, Johnson, Buchanan and Lummis ; 
New Castle and Sherman, Pammel), Idaho (Sandberg, Heller and 
McDougal), Utah (Parry and Palmer). 

General. Introduced in France. 

2. GLYCERIA AMERICANA. 

Glyceria Americana Pammel nov. comb. 

Poaaquatica var. Americana Torr. PI. U. S. 1: 408. 1824. 

Glyceria grandis S. Wats. A. Gray. Man. Bot. 667. 1890. (6 ed.) 

Glyceria aquatica Smith. Scribner. Grasses of Tenn. Bull. Univ. Tenn. 
Agrl. Exp. Sta. 7: 112. /. 152. 1894. 

Panicularia Americana {TotT.) MacM. Met. Minn. Val. 81. 1892. 
Beal. Grasses of N. A. 2: 568. /. 114. 1896. Nash in Britten and Brown. 111. 
Pi. 1: 212. /. 489. 1896. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 7: 
286./. 280. 1900. (3.ed.) 
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DESCRIPTION. 

Reed Meadow Grass. A stout perennial, 3 to 5 feet (6-10 dm.) 
high, with an ample, open panicle, and rather broad, flat leaves. Sheaths 
mostly smooth, and closed nearly to the top ; ligule about i line ( 2 mm. ) 
long; leaf-blade 3 to 6 lines (6-12 mm.) wide, 10 to 20 inches (204a 
cm.) long, smooth on the lower surface, scabrous above. Panicle oblong- 
pyramidal, 8 to 16 inches (16-32 cm.) long, branches finally widely 
spreading, Spikelets narrowly oblong, five to seven-flowtfred, usually 
purplish; i.] to 3 lines (3-6 mm.) long, empty glumes ovate-lanceolate, 
obtuse or acute, slightly unequal, the second the larger, about i line (2 
mm.) long; flowering glume ovate, obtuse; about i line (2 mm.) long, 
strongly seven-nerved. Paleas two- toothed, about equaling their glumes. 
Shaded banks of streams, wet meadows, moist thickets, etc. June to 
August. See figure 188, on page 274. 

Reed meadow grass is common in the lake region of northern 
Iowa, and along the borders of streams in eastern and central Iowa. 

DISTRIBUTION. 

Iowa. Battle Creek 1029 (Preston) ; 1921 Elmore, Ledyard, 3359 
Spirit Lake, 3222 Gridley, 3177 between Armstrong and Gridley (Pam- 
mel) ; Algona (Hitchcock) ; 3273 Robertson (Hunt) ; Ames (Sirrine) ; 
3 Ames (Ball and Sample) ; 1464 West Union (Whitmore) ; 5 near 
Forest City (Shimek) ; 1115 Armstrong (Cratty) ; Winneshiek County 
(Bartsch and Fitzpatrick) ; 3310 Ceylon (Pammel) ; Hamilton to 
Hancock County (Preston). 

North Anierica, New Brunswick to Alaska, south to Massachu- 
setts (Brookline, Pammel), New York (Parry), Pennsylvania, Ten- 
nessee, Wisconsin (La Crosse 3299 and 3232, Bloomingdale, Pammel), 
Minnesota (1228 Sandberg), Dakota (Valley City. Craig), Nebraska, 
New Mexico, southern California, Colorado (629 Hall and Harbour; 
Larimer County, Crandall), Wyoming (Williams; Black's Fork, Pam- 
mel and Johnson ; Sherman and New Castle, 146 A. Pammel). 

3. GLYCERIA FLUITANS. 

Glyceria fluitansR. Br. Prod. Fl. Nov. Holl. 1: 179. 1810. Watson 
and Coulter. Gray. Man. Bot. 667. 1890. (6 ed.) Scribner. Grasses of Tenn. 
Bull. Univ Tenn. Agrl. Exp. Sta. 7: 113. /. 156 1894. 

Panicularia fluitans Kuntze. Rev. Gen. PI. 782. 1891. 

Panicularia fluitans (L.) Kuntze. Beal. Grasses of N. A. 2: 569. 
1896. Nash in Britton and Brown. 111. Fl. 1: 213. /. ^97. 1896. Scribner. 
Bull. U. S. Dcpt. Agrl. Div. Agros. 7: 291. f. 285. 1900. (3ed.) 

Festuca fluitans L. Sp. PI. 75. 1753. 
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DESCRIPTION. 



Floating Manna Grass. An erect grass, 3 to 5 feet (6-10 dm.) 
high, with somewhat flattened culms, long leaves, and a narrow panicle, 
1 foot (2^ dm.) long. Low^r panicle-branches finally spreading. Spike- 
lets linear, cylindrical, ^ to i inch (1-2 cm.) long, seven to thirteen- 




Fro. 189. Qlyeeria A mericana a, — aplkelet ; 
b, empty and flowering ginmes. (Diy. Agros. 
U. 8. Dept. Agrl.) 



Fig. 190. Olyaria /luitana—a, lofloreecence. 
b, flowering glumes; c, spikelets. (Diy. Agros. U. 
8. Dept. Agrl. ) 



flowered; empty glumes broad, hyaline, faintly nerved near the base, 
the first about i^ lines (3 mm.) long, the second a little longer; flower- 
ing glumes about 3 lines (6 mm.) long, seven-nerved, scabrous, obtuse, 
entire at the apex or obscurely toothed. Wet places, often in running 
water. June to September. 

18 
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Common in eastern Iowa, especially along the Mississippi river. It 
forms floating islands in slow-moving and sluggish lakes and ponds. 

DISTRIBUTION. 

Iowa, 761 Armstrong (Pammel and Cratty) ; 669 Gilbert 
(Combs and Ball) ; Ames (Crozier) ; Wilton (Hitchcock) ; Ames 
(Hitchcock); Mt. Pleasant (Mills); 1048 Armstrong (Cratty); 
Muscatine 1301 (Reppert) ; 968 Story City (Pammel and Stewart); 
Ames 669 (Ball and Combs) ; Hamilton County (P. H. Rolfs) ; John- 
son County, Armstrong (Cratty), 

North America. Wet places, often in running water, Newfound- 
land to Alaska, south to New York (Parry), District of Columbia 
(Washington, Vasey), Ohio (Worthington, Horr), North Carolina, 
Tennessee, Texas and California (Yosemite, Bolander), Montana (J. 
Craig), Illinois (Lake View, Pammel). 

General. Europe, Great Britain, Germany, etc., to Siberia to the 
Himalayas to northern Africa and Australia. Cosmopolitan. 

4. GLYCERIA BOREALIS. 

Glyceria borealis Pammel Nov. Comb. 

Glyceria fluitans var. angustata Vasey. Proc. Port. Soc. Nat. Hist. 2: 
91. 189S. 

Panicularia borealis Nash. Bull. Tort. Hot. Club. 24: 348. 1897. 
Britton and Brown. 111. Fl. 3: 505. /. 491a. 1898. 

DESCRIPTION. 

Slender Manna Grass. Culms erect from a creeping base, i^ 
to 5 feet (4.5-15 dm.) tall; sheaths generally longer than the internodes, 
almost closed, the uppermost one enclosing the base of the panicle; 
leaves linear, acuminate, 2 to 4 inches (6-12.5 cm.) long, 2 to i\ lines 
(4-5 mm.) wide; panicle slender, the exserted portion i to i^ feet (3- 
4 dm.) long, its branches appressed or nearly so; spikelets compressed- 
cylindric, i to i^ inches (2-2.8 cm.) long, seven to twelve-flowered; 
empty scales one-nerved, flowering scales scabrous all over, seven-nerved, 
about 7.\ lines (5 mm.) long, the obtuse apex obscurely and irregularly 
few-toothed ; palet about 6 mm. long, acuminate, a little exceeding the 
scale. July to September. See figure 191, on page 276. 
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DISTRIBUTION. 

Iowa. Ames (Carver); 761 Armstrong (Pammel and Cratty) ; 
Jewell Junction (Carver). 

North America. From Maine to New York, Ohio (Painsville, 
Beardslee) ; California, Colorado (Grand County, Shear and Bessey), 
Washington and northward. 

16. FESTUCA. 

Festuca L. Sp. PI. 73. 1753. Endlicher Gen. PI. 101. Bentham and 
Hooker. Gen. PI. 3: 1198. Hackel in Engler and Prantl. Nat. Pflanz. Fam. 
II. 2: 74. Scribner. Bull. U. S. Dcpt. Agrl. Div. Agros. 20: 155. /. 124. 

Schedonorus Be&VLy , Agrost. 99. 1812. 

yulpia Gmel. Fl. Bad. 1: 8. 1805. 

Mygalurus Link. Hort. Berol. 1: 92. 1827. 

Loretia Dur. Jour. Rev. Sci. Nat. 2: 238. 1874. 

Spikelets three to many-flowered, panicled or racemose ; the flowers 
not webby at base. Lower glumes unequal, mostly keeled. Flowering 
glumes chartaceous or almost coriaceous, roundish (not keeled) on the 
back, more or less three to five-nerved, acute, pointed, or often bristle- 
awned from the tip, rarely blunt ; the palet mostly adhering at maturity 
to the enclosed grain. Stamens i to 3. Flowers, and often the leaves, 
rather dry and harsh. (An ancient Latin name of some kind of grass; 
of uncertain meaning.) 

Bentham & Hooker give the number of species at 80, found chiefly 
in north temperate regions, although some authors extend the number to 
230. Heller gives 36 for North America. 

KBY TO THE SPECIES OF FESTUCA. 

Low plants, leaves short, very narrow, 2mm. wide or less, mostly 
involute; flowering glumes awl-shaped, mostly awned. 

Low annual or biennial; panicle spike-like, one-sided; flower- 
ing glumes long awned F. octoflora} . 

Perennial from root-stocks; panicle often red. open in flower- 
ing, contracted in fruit, awn short or wanting../^, rudra.*. 
Taller plants, leaves long, usually 4mm. wide or over, flat; flowering 
glumes oblong or lanceolate, usually awnless. 

Panicle contracted, spikelets 5-10-flowered; flowering glumes 

5-7 mm. long .' F. pratensis.'\ 

Panicle open; spikelets 3-6-flowered; flowering glumes about 
4 mm. long. 

Spikelets very broad; panicle branches spikelet-bearing 

from the middle or below F. Shorlii.*. 

Spikelets lanceolate, panicle branches long, finally 
nodding, spikelet-bearing at the ends. .F. nutans.^. 
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1. FESTUCA OCTOFLORA. 

Festuca octoilora Walt. Fl. Car. 81. 1788. Beal. Grasses of N. A. 2: 
586. 1896. Nash in Britton and Brown. III. Fl. 1: 216. /. ^97. 1896. Bull. U. 
S. Dept. Agrl. Div. Agros. 17: 284. /. 580. 1899. 

Festuca tenella Willd. Watson and Coulter. Gray. Man. Bot. 669. 1890. 
(6ed.) 

DESCRIPTION. 

Slender Fescue Grass. A slender, erect, more or less caespitose 
annual, \ to 2\ feet (1-5 dm.) high, with narrow, simple panicles, 1 to 
7^ inches (2-15 cm.) long. Spikelets five to thirteen-flowered, 3 to 5 
lines (6-10 mm.) long, with slightly unequal, acute, empt>' glumes and 





Fio. 191. Glyceria borealis-ti, spikelets; b. Fig. 192. Frstuca octoJlora—B, lower or 

empty glumes; c, flowering glomes; d, palet. outer glumes ; b, spikelet. (Div. Agros. V. 
(Charlotte M. King. ) 8. Dept. Agrl.) 
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narrow, usually scabrous, short-awned or nearly awnless flowering 
glumes i^ to 2i lines (3-5 mm.) long. May to August. 

Festuca octoflora is common in sandy soil and on gravelly knolls 
in all parts of the state. Verj- variable as to size. 

DISTRIBUTION. 

Iowa, Greenfield (Stewart) ; 131 Ames, 1363 Cordova, Jeffer- 
son (Carver) ; 1366 Cordova (Pammel) ; Lyon County, Johnson 
County, I Cedar Rapids (Shimek) ; Des Moines (Carver) ; 103 1 Har- 
court (Danielson) ; Iowa City (Hitchcock) ; Sioux City (Miss Wake- 
field) ; Winterset (Carver) ; Ames (Crozier, Hitchcock, Bessey) ; 
Hamilton County to Hancock County (Preston) ; Johnson Count}- 
(Shimek, Macbride, Hitchcock) ; Cedar Rapids, Lyon County northwest 
corner of state (Shimek) ; Johnson County (Miss Linder). 

North America, From Ohio (Baltimore Horr; Lancaster SuUi- 
vant), South Carolina (Pickens County, Anderson), to Florida, Illinois 
(Mead; Red Bud and Lake View, Pammel), Wisconsin (La Crosse, 
Pammel), Minnesota (Carmen County, Sandberg), Nebraska (70 
Alma, 394 and 406 McCook, 369 Grand Island, Crete, Pammel), 
Missouri (Crystal City, Pammel), Texas (Coleman), Arkansas (Har- 
vey), Colorado (Ft. Collins, Denver and Golden, Pammel), Wyoming 
(New Castle, Pammel), Utah (1606, 886 and 885 Black's Fork and 
La Motte Peak), Utah and Arizona (Palmer), Idaho (Lewiston, 
Sandberg, Heller and McDougal), California (Parry). 

2. FESTUCA RUBRA. 

Festuca rubra L , Sp. PI. 74. 1753. Nash in Britten and Brown. 111. 
Fl. 1: 216. /. 499. 

DESCRIPTION. 

Red Fescue Grass. Erect, smooth and glabrous, from under- 
ground root-stocks. Culms simple, 1^ to 2^ feet (4.5-7.5 dm.) tall. 
Sheaths shorter than the internodes; ligule very short, truncate; culm 
leaves finely pubescent above, short, erect; basal leaves involute, 3 to 6 
inches (7-14 cm.) long. Panicle often reddish, expanded when in 
flower, contracted in fruit, 2 to 5 inches (5-12 cm.) in length. Spike- 
lets 4 to 6 lines (2-3 mm.) long, three to ten-flowered. The lower 
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*iuca Ohorin.. ▼ ^etioca nuta'ns. 

Fio. 198. Distribution of Qlyceria hH^Featuca. •Specimens In herbarium. f Localities 

observed. 
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glumes are acute, unequal, the first one-nerved, shorter than the 
three-nerved second; flowering glumes 3 lines long. Awns of 
less length than the flowering glume. July to August. 




Fio. 194. Fettuea rubra— a, aplkelet;b, flowering glume and palet. 
(Charlotte M. King.) 



DISTRIBUTION. 

Joztja, Dysart (Sirrine) ; 670 Dysart (Miss Sirrine) ; Ames (Slr- 
^^^)' See page 281, foot note, for Festuca ovina, 

^orth America, Colorado (Larimer County, 70 Pammel), Utah 

\>N est Bear River, 76 and 84, Pammel and Stanton), Wyoming 

Vvjriffith and Williams; Sheridan, Pammel), California (Anderson). 

General. Found in Europe from the British Islands, east through 

Europe and Asia. 
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3. FESTUCA PRATENSIS. 

Ftstuca pratensis Huds. Fl. Anl. 37. 1762. (ed. 1). 

Festuca elatiorh, vsiT.pratensis Gray.^ Watson and Coulter, Gray. 
Man. Bot. 669. pL 10, 1890. (6 ed.) 

/^«/«ra ^/a/wf L. var. ^ra/^«j*5 Hackel, Scribner, Grasses of Tenn. 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 116. /. 163. 1894. 

/'tfj/wra ^/a/t^rL. var. ^rfl/^»5/5 (Huds.) Hack. Beal. Grasses of N. 
A. 2: 592. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7; 294. 
/. 2S8. 1900 (3ed.) 

/^«/«ra^/a/iV7r. Nash, in Britton and \3rown. 111. Fl. 1: 217. /. 502, 
1896. 




Fig. 195. Fcstuca pratensis-VL^ splkelet. (Div. 
Agros. U. 8. Dept. Agr. ) 

DESCRIPTION'. 



Tall or Meadow Fescue Grass. Perennial, culms i to 3 feet 
(2-6 dm.) high, erect; sheath striate, smooth; ligule short; leaves long, 
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linear lanceolate. Panicle 5 to 8 inches (10-16 cm.) long, oblong or 
linear, somewhat one-sided, usually erect, nearly simple, the branches 
solitar}^ or the lower in pairs, with few (i to 4) spikelets. Spikelets 
lanceolate, 6 lines (12 mm.) long, five to ten-flowered, empty glumes 
unequal, flowering glumes lanceolate, acute. June to August. 

Occasionally cultivated. An excellent forage plant, but not adapted 
to Iowa. 

DISTRIBUTION. 

Iowa. Ames (Sirrine) ; 3219 Clinton (Pammel): Bartlett 
(Chambers); Des Moines (Wallace); Lineville (Shimek) ; Ames 
(Sirrine, Bessey, 1173 Pamipel, 284 Pammel, 142 Ball, Weaver) ; Iowa 
Cxty (Macbride) ; Mt. Pleasant (861 Mills) ; Marshalltown (Eckles) ; 
Iowa City (Hitchcock); Sioux City (Miss Wakefield); Blue Grass 
(Barnes) ; Winterset (Carver) ; Keokuk (Hitchcock). 

North America, Introjduced into Nova Scotia, Massachusetts 
(Cambridge, Pammel), New York (Parry), to North Carolina, west 
to South Dakota (Belle Fourche, Griffith), Nebraska (Grand Island, 
Pammel), Washington, Oregon and Kansas. 

General, Found throi^ghout Europe well up into the Arctic re- 
irions, also eastward into Siberia. 

4. FESTUCA SHORTll. 

Festuca Shortii Yi^wnWa. Wood's Class-book of Botany. 794. 1861. 
Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 116. 
/. 165. 1894. Nash in Britton and Brown. 111. Fl. 1: 218. /. 503. 1896. 

Festuca nutans var. Shortii (Kunth.) Beal. Grasses of N. A. 2: 
589. 1896.' 

Festuca obtusa Sprang. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 
17: 278. /. 574. 1899. 

DESCRIPTIOX. 

Short's Fescue. Culms about 3 feet (6 dm.) high. Sheaths 

smooth; ligule ver>' short, leaf-blade 4 to 7 inches (8-15 cm.) long, 2 

to 3 lines (4-6 mm.) wide, acute, scabrous. Panicle 4 to 7 inches (8- 

15 cm.) long, nodding, the scabrous branches in pairs below, the lower 

Feituea ovina. L. Sp. PL 78. 1768. Watson and Coulter Gray Man. Hot. 669. 1890. 
Beal. Grasses N. A. 2:593. 1896. Scribner, OraqgesTenn. Ball. CJniv. Tenn. 7: 115. pi. 
(d). Ball. U. 8. Dept. Agrl. Div. Agros. 17:281. /. 677. 

DBSCRIPriON. 
Sheep's Fescue. A slender, denaelj tnfted, erect perennial, %-2 feet (2-8 dm. ) high, 
with narrow or filiform, Inyolate leaves, and contracted (expanding while in bloom) pan- 
iele4 1^-7% inches (3-9 om.) long. Spikelets 3-5 flowered, with empty glumes, and an- 
osnally short awned, smooth flowering glumes 1^-2 lines (3-4 mm. ) long. 

DISTRIBUTION. 
Occasionally cultivated in Iowa. 
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ones 2 to 4 inches (4-8 cm.) long. Spikelets obovate, 2 to 3 lines (4-6 
mm.) long, three to four-flowered, usually much longer than the pedi- 
cels; empty glumes lanceolate, acute, slightly unequal, the first one- 
nerved, the second three-nerved, scabrous on the keels, usually about the 
length of the approximate floral glumes; flowering glumes 2 to 2 J lines 
(4-5 mm.) long, rigid, ovate-oblong, rounded on the back, obtuse, ob- 
scurely nerved. Palea broad, strongly tw^o-keeled, about as long as the 
glumes. Grain obovate, pubescent at the apex. Open woods and 
thickets. July to August. 

This species is most closely allied to F, nutans, the spikelets and 
flowers, however, are larger, and the plant occurs in low, marshy 
grounds. Common in central and eastern Iowa to the Missouri river. 




( ^l^ 



Fio. 196. Festuca Shortii—a, empty 
glame8;b, flowering glumes. (Dlv. AgroB. U. 
8. Dept, Agr.) 



Fio. 197. Festuca nutans—^ ■pike- 
let; b, flowering glame; o, palet. - 
(Oharlotte M. King. ) 
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DISTRIBUTION. 

Iowa. 36 Gilbert (Ball and Combs) ; Ames (Beardslee, Hitch- 
cock, Fisher) ; "Watkin's Well," 666 Gilbert (Ball and Combs) ; 286 
Marshalltown (Eckles) ; Greenfield (Stewart); 278 Wheatland 
(Ball) ; Hamilton County (P. H. Rolfs) ; Scott County, Decatur 
County (Fitzpatrick) ; 966 Story City (Pammel) ; Story City (Stew- 
art) ; Scott County (Barnes and Miller). 

North America. Pennsylvania to Illinois, Tennessee, Kansas^ 
Missouri (St. Louis, Eggert) ; Mississippi, Texas and Montana 
(Craig). 

5. FESTUCA NUTANS. 

Festfua nutans Willd. Enum. 1: 116. 1809. Watson and Coulter. 
Gray. Man. Bot. 669. 1890. (6 ed.) Scribner. Grasses of Tenn. Bull 
Univ. Tenn. Agrl. Exp. Sta. 7: 117. /. 166. Ih94. Nash in Britton and 
Brown. 111. Fl. 1: 218. f, 504. 1896. 

Festuca nutans S^Ten%. Beal. Grasses of N. A. 2: 588. 1896. 

DESCRIPTION. 

Nodding Fescue. An erect perennial, with simple, smooth sterns^ 
2 to 3 feet (5-7 dm.) high. Sheaths smooth or sometimes pilose, striate; 
ligule short and irregularly dentate; leaf-blade linear-lanceolate, 6 to 12 
inches ( 12-24 cm.) long, strongly nerved, somewhat scabrous, dark green. 
Panicle slender, diffuse, at length nodding, the Ion ^j, scabrous branches 
usually in pairs, and naked below. Spikelets about 3 lines (b mm.) 
long, ovate-lanceolate, two to five-flowered; empty glumes unequal,, 
lanceolate, acuminate pointed, scabrous on the keel; flowering glumes 
rigid or somewhat coriaceous, rounded on the back, acute, smooth and 
apparently nerveless. Rocky woods. June to August. See figure 197, 
on page 282. 

DISTRIBUTION. 

Iowa. Ames (Carver, 7 Ball and Sample, 4 Beardslee, Bessey, 
156 Ball, 1153 Louthan, Pammel, F. Rolfs, C. A. Wilson); 3200 
Missouri Valley, 3243 Beaver, Sioux City, 782 Sioux City, 1362 Cor- 
dova, 1424 Carroll, 1275 Council Bluffs, 1162 Ames (Pammel) ; John- 
son County (Shimek) ; Iowa City (Hitchcock) ; 854 Emmet County 
(Pammel and Cratty) ; Sioux City (Miss Wakefield); Mt. Pleasant 
(Mills) ; Greenfield (Stewart) ; Keystone (Koch) ; Osceola (Stew- 
art) ; Mt. Pleasant, 2 (Mills); High Bridge (Shimek); Johnson 
County (Miss Linder, Preston). 

North America. Nova Scotia to Ontario and Nebraska, Missouri 
(Cr>'Stal City and St. Louis, Pammel; Prairie Dupont, Eggert)) south 
to Florida and Texas, 1618 (Reverchon) ; Ohio (Pickerington, Horr)^ 
Wisconsin (La Crosse, Pammel). 
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17. BROMUS. 

Bromus L. Sp. PI. 76. 1753. Endlicher Gen. PI. 101. Bentham and 
Hooker Gen. Pi. 3: 1200. Hackel in Engler and Pranti Nat. Pflanz. Fam. 
11. 2: 75. /. 88. Scribner. Bull. U. S. Dept. Agrl. 20: 156. /. 225. 

iichedonorus Beau v. Agrost. 99. 1812. 

Anisantha C. Koch. Linn. 21: 394. 1847. 

Serrafalcus Parlat. PI. Nov. 75 1842. 

Spikelets five to many-flowered, panicled. Glumes unequal, mem- 
branaceous; the lower i to 5 (the upper 3-9) nerved. Flowering glume 
either convex on the back or compressed-keeled, 5 to 9-nerved, awned 
or bristle-pointed from below to the groove of the oblong or linear grain. 
Stamens 3. Styles attached below at the apex of the ovary. Coarse 
grasses, with large spikelets, at length drooping, on pedicels thickened 
at the apex. (An ancient name for the oat, from a Greek word for 
food.) 

Bentham & Hooker and Hackel give the number of species at 40; 
Bentham & Hooker divide the genus up into four sections. Beal lists 
27 species native and introduced into North America. Monographers 
in recent years have greatly increased the number of species; Shear in 
his monograph recognizes 35 species, as occurring in North America. 
Britton in his manual describes 14 species. 

KEY TO THE SPEOIBS OF BROMUS. 

A. Lower, empty glume one nerved, the upper three nerved. 

1. Perennial'; 'pinicle erect, contracted (except in flower); flowering 

glumes glabrous, awnless or merely awn-pointed ...,B. inermis,^. 

2. Perennial; panicle open, its branches widely spreading or drooping; 

flowering glume pubescent; awn shorter than the glume. 

a. Empty glumes sparsely pubescent; flowering glumes sparsely 

over the back B. purgans}. 

(1) Sheaths densely soft pilose-pubescent throughout. 

^B. purgans var. incanus.^. 

(2) Sheaths with a conspicuous, pilose-pubescent ring at the 

summit B. purgans var. latiglutnis^ . 

b. Empty glumes smooth; flowering glume densely appressed. 

pubescent on the margins for about three-fourths of its 

length B. ciliatus.^. 

Flowering glumes smooth, or only slightly pubescent. 

— B ciliatus var. laeviglumis .^ . 

3. Low annual; panicle weak, open, its branches drooping; awn 12- 

16mm. long, longer than the hairy, flowering glume. 

— B. tectorum.'. 

B. Lower empty glume 3-5 nerved, the upper 5-9 nerved . 
1. Flowering glume pubescent. 

a. Panicle small open; flowering glume densely silky; awn 
2-3mm. long B. Kaltnii.^. 
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b. Panicle small , contracted; spikelets small , 12-15mm. lone, not 

compressed; awn 6-9mm . long B, hordeaceus? . 

(a) Spikelets glabrous or scabrous throughout. 

—B. hordeaceus v&r, gladrescens*^^ . 

c. Panicle large, contracted in fruit, l-2dm. long, spikelets large, 

2-4 cm. long, strongly compressed laterally; awn 4-7mm. 

long B. marginatus .^^ . 

(a) Panicle larger, 2-3dm. long, awn slightly longer. 

—B» marginatus var. laiior.^^. 

d. Panicle large, 1.5-2.5 dm long, pyramidal; spikelets com- 

pressed, 2.5-3cm. long; awn 7-10 mm. long. 

— B. carinatus.^*. 
2. Flowering glume glabrous or roughened. 

a. Awn straight or merely undulate. 

(a) Sheaths glabrous, the lower sparsely pubescent; spikelets 

broadly lanceolate in fruit; flowering glumes turgid, 
the margin strongly involute in fruit; undulate awn 
usually 3-5mm. long; palea equalling or only slightly 
shorter than the glume B, secalinus . ^^ . 

(b) Sheaths densely pilose-pubescent; panicle small, typically 

simple; spikelets always acute, awn straight, 5-8mm. 
long; Palea shorter than the glume. 

— ^, racemosus var. comtnuiaius ?^ . 

(c) Sheaths as in last; panicle larger, broad, compound; 

spikelets lanceolate, 2cm. or over long; awn straight, 
7-10 mm. long; palea shorter than the glume. 

— B. arvensis.^*, 

b. Awn twisted and strongly divaricate at maturity. 

(a) Spikelets usually more than 5mm. broad in flower. 

— B. squarrosus S' . 

(b) Spikelets usually less than 5 mm. broad in flower. 

B. patulus.^^ . 

1. BROMUS INERMIS. 

BrofHus inermis Ley ss. Fl. Hal. 16. 1761. Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 118 /. 169. 1894. Beal. Grasses, of N. 
A. 2: 612. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 296. 
/. 290. 1900. (3 ed) 

Schedonorus inermis Beauv. Agrost. 99. 1812. 

DESCRIPTION. 

S.MOOTH Brome or HUNGARIAN Brome Grass. An erect peren- 
nial, 2 to 5 feet (6-9 dm.) high, with creepinj^; nxit-stocks, open panicles, 
5 to 7 inches (12-18 cm.) long, and ^\t to nine-flowered, awnless spike- 
lets, I to I J inches (2-3 cm.) long. Sheaths striate, smooth, or the lower 
ones pilose; leaf-blades 4 to 8 inches ( 10-20 cm.) long, 3 to 4 lines (6- 
8 mm.) wide, somewhat scabrous, the lower often sparing!}' pilose. 
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Rachilla pubescent; empty glumes unequal, the flowering glumes awn- 
less, or very short-awned, with a rather broad, scarious margin at the 
obtuse or emarginate apex. Introduced from Europe. Cultivated in 
United States for hay. June to July. 

Hungarian brome grass is well established in different sections of 
the state, and has been widely scattered in recent years. A valuable 
grass for Iowa. 




Fio. 198. Brurnus inermis—a, spikeltt; b, back of 



Fig. 199. Bromus purgatis—tk, 8pikelet;b, awnt-d 



flowering glume; c, flowering glume and palot. (Dly. ^ .' . /ru * tt a f% «. aJ-i 

Agros. U. 8. Dept. Agr.) flowering glume. (Dlv. Agros. U. S. Dept. Agrl. . 



DISTRIBUTION. 



foua. Ames (151 Hall, 11 66 Pammcl, Stewart, Sirrine, Weaver) ; 
Keystone (Koch) ; Battle Creek 955 (Preston) ; Hull (Newell) ; Har- 
coiirt (Danielson). 
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North America. Introduced throughout the west, Wisconsin (La 
Crosse Pammel) Colorado (Ft. Collins, Crandall; Ft. Collins and Lari- 
mer County, Pammel). 

General. In Europe, France, Holland, Germany, Switzerland, 
Austria, Russia to Asia, Caucasus and Siberia. 

2. BROMUS PURGANS. 

Bromus purgans L. Sp. PI. 1: 76. 1753. 

Bromus ciliatus var. purgans Gray. Man. Bot. 600. 1848. (1 ed.) 
Scribncr. Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 118. 
/. 168, 1894. Watson and Coulter. Gray. Man. Bot. 670. 1890. (6 ed.) 
Beal. Grasses of N. A. 2: 619. 1896. Nash in Britton and Brown. 111. 
Fl. 1: 219. /. 506. 1896. 

Bromus purgans L. Shear. Bull. U.S. Dept. Agrl. Div. Agros 23. 
39. / 22. 1900. 

DESCRIPTION. 

Brome Grass. A rather stout perennial, 3.} to 7 feet (7-14 dm.) 
high. Culms erect, smooth or pubescent at the nodes. Sheaths usually 
coarsely retrorse-pilose ; ligule \ to i line (1-2 mm.) long, rather firm, 
truncate; blades broadly linear-lanceolate, 7. J to 15 inches (15-30 cm.) 
long, 2 J to 7^ lines (5-15 mm.) broad, somewhat auricled at the base, 
short-pilose on the nerves above or smooth, scabrous or smooth beneath. 
Panicle large, lax, nodding, mostly 7^ to 12^^ inches (15-25 cm.) long; 
lower branches two to four, long, slender, flexuose. Spikelets mostly 
seven to eleven-flowered, i to ij inches (2-2^ cm.) long, terete-acumi- 
nate at first, becoming oblong-lanceolate in outline and somewhat flat- 
tened : empty glumes narrow, acuminate, sparsely covered with short 
pubescence; the lower one-nerved, 2^ to 3^ lines (5-7 mm.) long; the 
upper broader, three-nerved 3 J to 4^ lines (7-9 mm.) long; flowering 
glume lanceolate, acute, or sub-acute; five-nerved, or sometimes with 
two or more faint nerves when mature, 5 to 6 lines (10-12 mm.) long, 
with rather short, sparse pubescence over the back; emarginate or shortly 
bidentate at the apex; awn straight, slender, 2 to 3 lines (4-6 mm.) long; 
palea i to i^ lines (2-3 mm.) long, nearly equalling its glume, rachilla 
slender, pubescent. July to August. See figure 199, on page 287. 

This is the most widely distributed brome grass in Iowa. The 
species occurs in woodlands where it was once common. Blue grass in 
many of our woodlands has taken the place of this and other native 
grasses. 
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DISTRIBUTION. 

Iowa, Nodaway River (Stewart) ; Mason City 3132 (Miss King 
and Brown) ; Steamboat Rock 3026 (Miss King) ; Ames (Hitchcock, 
Thurber, Bessey, Crozier, Chas. Wilson, 121 and 123 Ball; see Shear, 
Bull. U. S. Dept. Agrl., Div. Agros. 23:40) ; Winterset, Boone (Car- 
ver) ; Marshalltown (Eckles) ; Colfax (Mead); Story City, Sioux 
City, 662 Grand Junction, Hawarden (Pammel) ; Mt. Pleasant 772 
(Milk) ; Emmet County 1051, Armstrong (Cratty) ; Lebanon (Sam- 
ple) ; Tama Count}' (Sirrine) ; Appanoose County, Winneshiek County 
(Fitzpatrick) ; Iowa Lake 853 (Pammel and Cratt>0 ; Winneshiek 
County (Bartsch) ; Lebanon 26 (Ball and Sample; see Shear, Bull. U. 
S. Dept. Agrl., Div. Agros. 23:40) ; Fayette County (Fink; see Shear, 
Bull. U. S. Dept. Agrl. Div. Agros. 23:40); Decatur County (Fitz- 
patrick; see Shear, Bull. U. S. Dept. Agrl. Div. Agros. 23:40); 
Myron (Miss King); Hackberry Grove (Shimek) ; Quarry (Pam- 
mel) ; Morgan, Decatur County' (Shimek) ; Skunk River (Glendale) ; 
Ft. Dodge (Oleson). 

North America, New England to Florida; Ohio (Baltimore, 
Horr; Columbus, SuUivant), Kentucky (Harlan County, Kearney 
276), west to Wyoming and Colorado (Golden, alt. 7500 ft., Pammel 
261 ), south to Texas. 

General. Kamtschatka. 

3. BROMUS PURGANS VAR. INCANUS. 

Bromus purgans var. incanus Shear. Bull. U. S. Dept. A^^rl. Div. 
Agros. 23: 41. 1900. 

DESCRIPTION. 

Wood Chess or Wood Brome Grass. This is very near B, pur- 
gans latiglumis, differing from it in having the sheaths densely soft 
pilose-pubescent. It also passes into B. Porteri var, lanatipes in the south- 
west. It is generally separated from that by its broader leaves and nar- 
rower empty glumes, which are, like the flowering glumes, sparsely 
pubescent. July to August. 




Flo. 200. Bromus puryana var. incanns—a, 
u-Met. (Charlotte M. King ) 



Fio. 201. Bronivs purgana var. latigiumU—9,, spike- 
let; b. flowering glume; c, palet. (Charlotte M. King ) 



DISTRIBUTION. 

Iowa, Fayette 1084 (Fink; see Shear, Bull. U. S. Dept. Apjrl., 
Div. Agros. 23:41); Sioux City (Wakefield) Greenfield (Stewart); 
Mt. Pleasant (Mills) ; Ames (Rich and Gossard, Sirrine, Hitchcock). 

North j4merka. Pennsylvania, Ohio, Iowa, South Dakota and 
Texas. 

4. BROMUS PURGANS VAR. LATIGLUMIS. 

Bromus purgans var. latiglumis (Scribn.) Shear. Bull. U. S. Dept. 
Asrrl. Div. Ajjros. 23:40. 1900. 

Bromus alUssimits Pursh. Fl. Am. Sept. 2: 728. 1814. 
Bromus cilt lus portert Kydb. Contr. U.S.Nat. Herb. 3: 193. 18J5. 
19 
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DESCRIPTION. 

Broad Glumed Brome Grass. Culms very leafy; sheaths usually 
much overlapping, and furnished with a rather conspicuous, pilose-pubes- 
cent ring at the summit. Spikelets and flowering glumes rather broader 
than in the species. The pubescence at the base of the flowering glume 
is slightly denser than elsewhere. In other respects like the species. July 
to August. See figure 201, on page 289. 

DISTRIBUTION. 

Iowa, Boone (Carver) ; Mt. Pleasant (Mills) ; Woodbine (Bur- 
gess) ; Ames, Iowa City (Hitchcock, P. H. Rolfs, F. Rolfs, Ball; see 
Shear, Bull. U. S. Dept. Agrl. Div. Agros. 23:41) ; Spirit Lake (Miss 
Wakefield) ; Decatur County (Fitzpatrick) ; Jackson County (see 
Shear, Bull. U. S. Dept. of Agrl. Div. Agros. 23 141 ) ; Rock Rapids 32 
(Shimek) ; Dakota City (see Shear, Bull' U. S. Dept. Agrl. Div. 
Agros. 23:41), Muscatine, Sioux City 222 (Pammel) ; Ames (Beards- 
lee) ; Forest City (see Shear, Bull. U. S. Dept. Agrl. Div. Agros. 
23:41, Shimek) ; Iowa City (Miss Linder) ; Mason City (Pammel) : 
Steamboat Fock (Miss King). 

North America. Connecticut, New York, Pennsylvania, Wiscon- 
sin (La Crosse, Pammel), South Dakota, Nebraska, Iowa, Montana 
and Missouri. 

5. BROMUS CILIATUS. 

Bromus ciliatus L. Sp. PI. 76. Watson and Coulter. Gray. Man. Bot. 
670. 1890. {Bed.) Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. 
Exp. Sta. 7: 118. /. 167. 1894. Beal. Grasses of N. A. 2: 618 1896. 
Nash in Britton and Brown. 111. Fl. 1: 219. f. 506, 1896. Scribner. Bull. 
U. S. Dept. Agrl. Div. Agros. 17: 287. /. 583. 1899 Shear. Studies in Am. 
Grasses. Bull. U. S. Dept. Agrl. Div. Agros. 23: 31. 1900. 

DESCRIPTION. 

Fringed Brome Grass. A tall, rather slender, leafy perennial; 
with a broad, lax, drooping panicle. Culm erect, smooth or slightly 
pubescent at the dark nodes, about 3 to 6 feet (7-12 dm.) high. Sheaths 
retrorsely short-pilose, or nearly smooth, coarsely striate; ligule very 
short, rarely extending \ line (i mm.); blades rather broadly linear- 
lanceolate, weak, about i to 2i feet (2.5-3.5 ^^^0 1«"K> ancl ^ inch (i 
:m.) broad, typically sparsely pilose on both sides, but sometimes almost 
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Oromos Kal»*i.w 



Fio. 202. Distribution of Brom MS. • specimeni in herbariam + Localities observed. 
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Fia. 203. Bromus cilUituH—a, empty or outer glumes; 
b, flowering glume; c, palet (Div. of Agros. U, S. Dept. 
Agrl. ) 



Fio. 204. Bromus ciliatus var. laevighimU—h, 
Bpikelet; b, flowering glume; c, palet. (Charlotte 
M. King.) 



smooth. Panicle very broadly pyramidal, about i to 2 feet (U-2! dm.) 
lonji (lower branches 2 to 4 dm.), slender, fle.xuous, drooping. 
Spikelets narrow, five to nine-flowered, 7i to 11 lines (15-22 mm.) long, 
on slender, smooth pedicels; tlie lower one-nerved, acute, 2^ to 4 lines 
(5-8 mm.) long, three-nerved; flowering glumes narrow, oblong-lanceo- 
late, obtuse and slightly bifid at the apex, distinctly three, or faintly f\\'c 
to seven-nei*ved, ciliate-pubescent on each side from the outer nerve to 
the margin for about three-fourths the length, 5 to 6 lines (10-12 mm.) 
long; awn slender, straight, 1} lines (2^ mm.) long; palea narrow, 
neriiiv equalling the glume; rachilla slender, thinly pubescent. July to 
August. 
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The species occurs in woodlands, in central and eastern Iowa. A 
good forage grass. 

DISTRIBUTION. 

Iowa, Mason City 3137 (Miss King and Brown) ; West Union 
(Whitmore) ; Armstrong (Cratty) ; Traer (Provan) ; Ft. Dodge 
(Oleson). 

North America, Newfoundland to New York (Parrj'), west to 
Manitoba, Wisconsin (La Crosse, Pammel; Lake Geneva, C. R. Ball; 
Lake Geneva, Ball and Taylor), Minnesota (Aitkin County 819, Sil- 
ver Creek 905, Sandberg; St. Croix, Parry), Missouri (Eggert), Colo- 
rado (Ft. Collins, 6500 ft., Crandall; Grand Count>% Shear and Besscy 
1 541 ; La Poudre River 9200 ft., Pammel), New Mexico (V^asey 314). 
Idaho (Sandberg). 

6. BROMUS CILIATUS VAR. LAEVIGLUMIS. 

BrofHUs ciliatus laeviglumis Scrib. in herb. Shear. Bull. U.S. Dept. 
Agrl. Div. Agios. 23: 32. 
« 

DESCRIPTION. 

Smooth Glumed or Fringed Brome Grass. Differs from the 
species in having the flowering glumes entirely smooth, or with a ven 
slight amount of pubescence on the margin at the base. July to August. 
See figure 204, on page 292. 

distribution. 
Iowa, Steamboat Rock (Miss King). 
North America, Maine and North Carolina. 

7, BROMUS TECTORUM. 

Bromus tectorum L. Sp. PI. 77. 1753. Watson and Coulter. Gray. 
Man. Bot. 671. 1890. (6 ed.) Beal. Grasses of N. A. 2: 620. 1896. 
Nash in Britten and Brown. III. Fl 1: 220. f,509, 1896. Scribner. Bull. 
U. S. Dept. Agrl. Div. Agros. 17: 290. /. 586. 1899. (3 ed.) Shear. Bull. 
U. S. Dept. Agrl. Div. Agros. 23: 29. /. 13, 1900. 

Schedonorus tectorum Fr. Summ. Veg. Scand. 1: 76. 1846-49. 

DESCRIPTION. 

DowxY Brome Grass. A slender, erect, leafy annual, 7 to 25 
inches (1^-6 dm.) high, with narrow, softly pubscent leaves, and open, 
nodding panicles, 3 to 7^ inches (6-15 cm.) long. Spikelets five to 



294 



GRASSES OF IOWA. 





Fio. 205 Bromus iectorum^A, sterile or outer Fio. 206. Bromus A'a{mi<-8pikelet, infloreecence. 

glomeg'.b.spikelet. (Div. AgroB. U. S. Dept. Agr.) leaves and roots. (Div. Agros. U. 8. Dept. Agrl. ) 

eight-flowered, with unequal, acuminate pointed, hirsute empt>' glumes, 
and rough or hirsute flowering glumes, 4 to 6 lines (8-12 mm.) long. 
Awns 6 to 8 lines (12-16 mm.) long. Waste places. July-August. 

Introduced from Europe. A worthless, weedy grass. It has been 
found a few times near Ames. 

DISTRIBUTION. 



loiva, Ames (Weaver). 

North America. Waste places New England, New Jersey (Hal- 
sted 93), to Virginia and Ohio; Colorado (Ft. Collins, Crandall, Fam- 
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inell, E. D. Ball), Utah (Salt Lake City and Ogden, Pammel, 157 and 
208), Wyoming (Yellowstone National Park, A. and E. Nelson, 
6207) ; also California and Washington. 
General. Europe. 

8. BROMUS KALMll. 

Bromus Kalmii Gray. Man. Bot. 600. 1848. (1 ed.) Watson and 
Coulter. Gray. Man. Bot. 670. 1890. (6 ed.) Beal. Grasses of N. A. 2: 
624. 1896. Nash in Britton and Brown. 111. Fl. 1: 221. /. 512, 189rt. Scrlb- 
ner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 288. /. 584, 1899. 

DESCRIPTION. 

Kalm's Brome Grass. A rather slender, erect perennial, li to 
4 feet (4J-9 dm.) high, with usually pubescent sheaths and leaves, and 
nodding, few-flowered panicles, 2^-7^ inches (5-15 cm.) long. Spike- 
lets six to ten-flowered, 6 to 12 lines ( 12-24 mm.) long, on slender, flex- 
uous pedicels; the first glume three-nerved, the second five to seven- 
nerved; the flowering glume about 4 lines (8 mm.) long, densely silky- 
pubescent, and short awned. Dr>' soils. June to August. 

Kalm's Brome Grass is not widely distributed in Iowa. It occurs 
from Wisconsin through the northern counties in marshy ground. A 
valuable, perennial grass. See figure 206, on page 294. 

DISTRIBUTION. 

loua. Decorah (Holway) ; Charles City (Arthur) ; New Albin 
(Panmiel): Iowa City, Ames (Hitchcock); Steamboat Rock (C. M. 
King). 

North America, Usually marshy soil, Canada to Pennsylvania, 
New York (Parry), Wisconsin (La Crosse, Pammel), Minnesota 
(Aitkin, Sandberg 812), Colorado (Leadville, Trelease; Marshall 
Pass, Tracy; Larimer County, La Poudre River, Pammel 20), New 
Mexico (Vasey), Oregon (Cusick), Idaho and Utah. 

9. BROMUS HORDEACKUS. 

Bromus hordeaceusL,. Sp. PI. 77. 1753. Beal. Grasses of N. A. 1: 
618. 1896. Nash in Britton and Brown. 111. Fl. 1: 222. A 513. 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 289. /. 585, 1899. 
Shear. Bull. U. S. Dept. Agrl. Div. Agros. 23: 18. /. i. 19'^0. 
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DESCRIPTION. 



Soft Chess. An erect, usually slender, pubescent annual, i to 3 
feet (2-6 dm.) high, with flat leaves, and contracted panicles, i to 3 
inches (2-6 cm.) long. Spikelets three to eight-flowered, i to 1 inch 
(1.5-2 cm.) long, with pubescent glumes, the flowering ones 3^ to 4.J 




Pig. 207. Bromus hordeaceus— 
a, empt J or outer glumes ; b, flower- 
ing glumes; c, palet. (Div. Agros. 
U. 8. Dept. Agrl. 



Fig. 208. Bromus hordeaceus var. glabrescens—A 
spikelet; b, floret ;c, flowering glume: d, palet; e, fruit. 
(Charlotte M. King ) 



lines (7-9 mm.) long, obtuse and awned. Awns 3 to 4 lines (6-8 mm.) 
long. In fields and waste places throughout the state. May to August. 
An introduced grass along railroads and in streets of cities. Nearly 
worthless as a forage plant. 
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DISTRIBUTION. 

loua, Ames (Hodson, Sirrine). 

North America, In fields and waste places throughout the country, 
Michigan (Orion 1372, O. A. Farwell). 
General. Europe. 

10. BROMUS HORDE AC BUS VAR. GLABRESCENS. 

Bromus hordeaceus glabrescens (Coss.) Shear. Studies on Am. Grasses. 
Bull. U. S. Dept. Agrl. Div. Agros. 23: 20. 1900. 

Bromus moliis glabrescens Coss. PI. Descr. Par. 654. 1845. 

DESCRIPTION. 

Smooth Spiked Soft Chess. An erect, pubescent annual, i to .? 
feet (2-6 dm.) high, leaves flat, panicles contracted, spikelets three to 
eight-flowered, spikelets glabrous or only scabrous. The flowering glumes 
obtuse, awns 3 to 4 lines (6-8 mm.) long. May to August. 

In fields and waste places, a troublesome weed. See figure 208, on 
pa^e 296. 

DISTRIBUTION. 

Iowa. Ames (Pammel, Hodson, Craig); Council BluflFs (Pam- 

niel ) . 

North America. Introduced on the Atlantic, and common on the 
Pacific Coast. 

General. F.urope, (jcrmany, France. 

11. BROMUS MARGINATUS. 

Bromus marginatus Nees. Steud. Syn. PI. Gram. 322. 1854. Shear. 
Bull. U. S. Dept. Agrl. Div. Agros. 23: 53. /. 33. 1900. 

Bromus breviaristatus (Hook.) Buckl. Beal. Grasses of N. A. 2: 
623. 1896. Nash in Britton and Brown. 111. FJ. 1: 223./. 518. 1896. 

Bromus paucif torus Nutt. in Herb. Acad. Nat. Sci. Phil. f.33. 

DESCRIPTION. 

Short-Awned Chess. An erect, tufted, rather stout, short- 
lived perennial. Culm 3 to 6 feet (6-12 dm.) high, mostly 
puberulent or pubescent. Sheaths pilose-pubescent; ligule 
^Vi to lYx lines (3-3.5 mm.) long, subrotund, laciniate; 
blades broad, linear-lanceolate, somewhat sparsely pilose-pu- 
bescent throughout, rather rough and coarse, I to 2 feet (1.5-2.5 
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dm.) long, 3 to 6 lines (6-i2 mm.) wide. Panicle erect, rather narrow^ 
mostly i to I foot (i-2 dm.) long; lower branches 2 to 4 inches (5-10 
cm.), lowest rarely more than 3^ inches (7 cm.) long, and bearing two 
spikelets. Spikelets i to 2 inches (2.5-4 cm.) long, 2^ to 3^ lines (5-7 
mm.) wide, oblong-ovoid to oblong-lanceolate, laterally compressed, 
somewhat turgid at maturity, mostly seven to nine-flowered, erect or 




Fig. 200. Bromus marginatuM~a^ spikelet and emptj 
glame«; b, donal view of flowering glames. (Div. Agros. 
U. 8. Dept. Agrl. ) 

ascending, the uppermost subsessile; empty glumes, rather broad, sca- 
brous to scabrous-pubescent, the lower subacute, three to five nerved, 
mostly 3i to 4^ lines (7-9 mm.) long; the upper broader, obtuse, 4i to 
5^ lines (9- 1 1 mm.) long, five to seven-nerved, the lateral nerves broad; 
flowering glume subcoriaceous, coarsely pubescent, ovate-lanceolate. 
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acute, 5^ to 7 lines (11-14 mm.) long, mostly seven-nerved, w^ith two 
veiyshort,hyaline, subacute teeth at the apex, and a rather stout, straight 
awn, 2 to 3^ lines (4-7 mm.) long; palea ciliate-pectinate on the keels, 
almost or quite equalling its glume. July to August. 

Short awned chess is a valuable forage grass. It has been intro- 
duced locally in a few places. The species merits a wider distribution 
for cultivation. 




Fio. 210. BromuM marginatxiM lalior—n, splkelet; b, flowering 
glome; c, palet. (Charlotte M. King.) 



DISTRIBUTION. 



loiua, Ames (2 and 148 Ball, Craig, Carver, Stewart, Pammel) ; 
Dysart (Miss Sirrine). 
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North America, Colorado (Larimer Countjs Pammel), Wyo- 
ming (Sheridan County, Pammel 96, 51, 148), Arizona, California 
(Donner Lake, Pammel), Washington (Sandberg and Leiberg 450), 
to Alberta. 

12. BROMUS MARGINATUS VAR. LATIOR. 

Bromus tmrginaius laiior Shear. Bull. U. S. Dept. Agrl. Div. Agros. 
23: 55. 1900. 

DESCRIPTION. 

Larger Short Awxed Chess. A larger and stouter plant than 
the species, sometimes reaching 8 or 9 feet (17 or 18 dm.) high. Pan- 
icle larger, i to li feet (2-3 dm.) long, with longest, lower branches 
5 to 10 inzhes (10-20 cm.) long, awn usually slightly longer, sometimes 
reaching 3 or 3^ lines (6 or 7 mm.). Otherwise like the species. See 
Fig. 210 on page 299. 

DISTRIBUTION'. 

Iowa. Ames 33 and 148 (Ball: see Shear, Bull. U. S. Dept. Agrl., 
Div. Agros. 23:55). 

North America, New Mexico, Colorado, Utah, Arizona, Wyo- 
ming, Idaho, Washington, .Oregon and California; also in northern 
United States. 

13. BROMUS CARINATUS. 

Bromus carinatus Hook, and Am. Bot. Beech. Voy. Suppl. 403. 1841 . 
Shear. Bull. U. S. Dept. Agrl. Div. Agros. 23: 59. /. 37, 1900. 

Bromus Hookerianus minor Scrib. Beal. Grasses of N. A. 2: 614. 
1896. 

DESCRIPTIOX. 

Keeled Brome. An annual or biennal, with erect culm, linear 
leaves, and erect or suberect panicle. Culm about 2 to 3 feet (5-8 dm.) 
high, slightly pubescent at the nodes, retrorsely soft pilose; ligule l\ to 
2 lines (3-4 mm.) long, sublaciniate; blades flat, mostly narrow, about 
^ to I foot (1-2.5 dm.) long, i\ to 3 lines (3-6 mm.) broad, thinly pilose 
on both sides. Panicle pyramidal, somewhat lax, about § to i J feet ( i.S- 
2.5 dm.) long; low^r branches about 3, spreading or somewhat droopini:. 
Spikelets lanceolate to suboblong-lanceolate, compressed, about 1 to i \ 
lines (2.5-3 cm.) long, and 2\ lines (5 mm.) broad, five to nine-flow- 
ered; empty glumes lanceolate, acute, glabrous to slightly scabrous pubes- 
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Fio. 211. Distribution of Bromu*. • Speclmena in herbarium. + LocalHlea observed. 
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cent; the lower distinctly three or obscurely five-nerved, 3i to 4i lines 
(7-9 mm.) long; the upper f\\c or sometimes obscurely seven-nerved , 4i 
to 5^ lines (9-1 1 mm.) long; flowering glume lanceolate, obscurely 
seven-nerved, puberulent or short pubescent, about 6^ to 8 lines (13-16 
mm. long,bifid at the apex , and tapering into an awn 3^ to 5 lines (7- 
10 mm.) long; palea nearly equalling its glume, ciliate-pectinate on the 
keels; rachilla slender, somewhat pubescent, about i^ lines (3 m.m) long. 

DISTRIBUTION. 

Iowa, Algona (Watson). This plant appears as a native, though 
it may have been introduced. If so, it places it far out of its ordinary- 
range. 

North America, Nevada to California, Oregon and Washington. 





Fia. 212. Bromutt carinatus- a, spikelet with 
empty glumes and 8 flowerp; b, flowering glume. (Dlv. 
Agro«. U. 8. Dept. Agrl.) 



FiQ. 2l'S. Bromus tecalinut—A, splkelet. (Div. 
Agros. U. S. Dept. Agr. ) 
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14. BROMUS SECALINUS. 

Bromus secalinus L. Sp. PI. 76. 1753. Watson and Coulter. Gray. 
Maa. Bot. 670.pl. 7^.1890. (6 ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 119. f.I70. 1894. Beal. Grasses of N. A. 
i2:625. 1896. Nash in Britten and Brown. 111. Fl. 1: 222. f.SU. 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 297. /. 292. 1900. (3 ed.) 

Serrafttkus secalinus Bab. Man. Brit. Bot. 374. 1843. 

DESCRIPTION. 

Chess, Cheat. An erect annual, 2 to 3 feet (5-8 dm.) high 
Culms smooth or pubescent at the nodes. Sheaths striate, smooth, sca- 
i^rous or sometimes pilose; ligule short, blunt; leaf-blade 6 to 12 inches 
(12-24 cm.) long, rather broadly linear, smooth beneath, more or less 
rough and pilose on the upper surface. Panicle 4 to 8 inches (8-16 cm.) 
long, erect, the more or less compound branches, spreading, even in fruit. 
Spikelets 6 to 10 lines (12-29 rnm.) long, oblong-ovate, turgid, six to 
twelve-flowered, pendulous in fruit; empty glume, oblong-lanceolate, 
acute, the first three to five, the second seven-nerved; flowering glumes 
ovate-oblong, obscurely seven-nerved, smooth or minutely downy along 
the margins and toward the apex, becoming nearly cylindrical in fruit. 
Palea obtuse, strongly nerved; nerves toothed or fringed with distant 
bristles. Naturalized in cultivated and waste grounds. , July- August. 

A well known weed of grain fields, occurs in all sections of Iowa, 
but especially in the winter wheat sections. See figure 213, on page 302. 

DISTRIBUTION. 

Iowa. Ames (Pammel, Carver, Chas. Wilson, Preston, Stewart, 
Weaver, Beardslee, Hitchcock, Sirrine, 150 Ball; see Shear, 'Bull. U. 
S .Dept. Agrl. Div. Agros. 23:17); Muscatine (Reppert) ; Durant, 
1 144 (Weaver) ; Minerva 9 (Ball; see Shear, Bull. U. S. Dept. Agrl. 
Div. Agros. 23:17) ; Johnson County, New Market (see Shear, Bull. 
U. S. Dept. Agrl. Div. Agros. 23:17) ; Cedar Rapids (Shimek) ; Mt. 
Pleasant 858 (Mills); Greenfield (Stewart); Tipton (Hitchcock); 
Iowa City (Hitchcock) ; Sioux City (Miss Wakefield) ; Decatur 
Count}', Johnson County (Fitzpatrick) ; Van Cleve (Warden) ; Alden 
(Stevens) ; Pittsburg, Unionville (Pammel) ; Johnson County (Fitz- 
patrick). 

North America, New York (Parry), Ohio (Horr), Missouri (St. 
Louis and Washington, Pammel; Kansas City, Forsee), Colorado (G. 
W. Letterman), Utah (Ogden 34, Pammel), Montana (Bozcman, 
Shear 453). 
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General, Great Britain, Germany, Scandinavia to northern Africa, 
western Siberia, naturalized generally in grain growing countries. 

15. BROMUS RACEMOSUS '■ VAR. COMMUTATUS 

Brotnus racetnosus var. commutaius L. Sp. PI. 114. 1762. (2 ed.) 
Watson and Coulter. Gray. Man. Bot. 670. 1890. (6 ed.) Scribner. Grasses 
of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 120. /. 772. '1894. Beal. 
Grasses N. A. 2: 625. 1896. Nash in Britton and Brown. 111. Fl. 1:222. 
f,515. 1896. 

Brotnus asper Murr. Prod. Stirp. Goett. 42. 1770. 

DliSCRIPTIOX. 

Upright Chess. An annual, i to 3 feet (2-7 dm.) high, with a 
nearly erect, sparinjily hranched panicle. Branches of the panicle slightly 




Fio. 214. Bromu* racemosus var. C07nmutatu9- 
a, splkelet (Charlotte M. King ) 



Fio. 216. Bromut arvensU—^ emptj 
glnmes; b, part of splkelet, with lower flort ts 
o|.en to show palea. (Div. Agros. U. 8. Dept. 
Agrl.) 
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spreading, and somewhat nodding at the tips. Spikelets ovate-oblong, 6 
to 9 lines (12-18 mm.) long, five to ten-flowered, flowering glumes 
round on the back, somewhat ventricose, shining, awned. Awns straight, 
about as long as the glumes. Common in cultivated fields and waste 
places. July and August. 

This has become a weedy grass in central Iowa. At first introduced 
as a forage plant by Capt. R. P. Speer in 1889, at Ames, it has spread 
to railroads and streets. 

DISTRIBUTION. 

Iowa, Ames (1148 Louthan, 909 Pammel; see Shear, Bull. U. S. 
Dept. AgrL Div. Agros. 23:18). 

North America, Newfoundland, Manitoba, Maine to New York, 
District of Columbia (Washington, Conant), Michigan to Minnesota, 
Nebraska (Grand Island, Pammel 52, 97). 

General, Western Europe, Great Britain, Germany to northern 
Africa. 

16. BROMUS ARVENSIS. 

Bromus arvensis L. Sp. PI. 77. 1753. Beal. Grasses of N. A. 2: 
626. 1896. Shear. Bull. U. S. Dept. Agrl. Div. Agros. 23: 20. /. 4, 1900. 

DESCRIPTION. 

Field Brome. A tufted annual or biennial, somewhat geniculate 
at the base. Culm nearly or quite glabrous, about i^ to 3 feet (3-6 dm.) 
high. Sheaths densely soft pubescent; ligule about i line (2 mm.X long, 
lacerate; blades linear, pubescent on both sides. Panicle effuse, broad, 
apex somewhat drooping; lower rays mostly 4 to 8. Spikelets terete acu- 
minate at first, becoming slightly laterally compressed when old, about 
seven to eleven-flowered, | to i^ inches (i^ to 2\ cm.) long, ij to 2 
lines (3-4 mm.) broad, smooth or minutely scabrous throughout; empty 
glumes broad; the lower-subacute, three to five-nerved, 2 to 2 J lines (4- 
5 mm.) long, the upper about seven-nerved, obtuse, 2^ to 3 lines (5-6 
mm.) long; flowering glume 3^ to 4 lines (7-8 mm.) long, broad, ob- 
tuse, with the broad, hyaline margin projecting slightly into an obtuse 
angle just about the middle, apex hyaline, emarginate; awn inserted 
below the apex, 3^ to 5 lines (7-10 mm.) long, straight or slightly 
twisted when old ; palea shorter than its glume. July- August. 

Introduced from Europe. This species is local in a few places, 
presumably introduced with European grass seed. See figure 215, on 
page 304. 

20 
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DESCRIPTIOV. 

loua, Ames (Carver, B. W. Wilson, C. A. Wilson, F. Rolfs, 
Hodson, 1 151 Louthan) ; Cedar Falls (Carver); Keystone (Koch); 
Dubuque (Pammel). 

North America, Introduced from Europe. Missouri (St. Louis, 
Pammel), Colorado (Ft. Collins, Crandall). 

17. BROMUS SQUARROSUS. 

Bromus sguarrosus L. Sp. PI. 76. 1753. Beal. Grasses of N. A. 
2: 617. 1896. Nash in Britten and Brown. 111. Fl. 1: 223. /. SI6. 1896. 
Shear. Bull. U. S. Dept. Agrl. Div. Agros. 23: 21. /. 6. 1900. 

Serrafalcus sguarrosus Bab. Man. Brit. Bot. 375. 1843. 




Fio. 216. Bromu* squarroMUs^tL, spikelet, with empty 
glomet and four flowers ;b, awned flowering glnme. (Div. 
AgrM. U. 8. Dept. Agr. ) 
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DESCRIPTION. 

Corn Brome. A more or less tufted annual, i to 2 feet (2-4 dm.) 
high, with a short, somewhat nodding panicle, and densely soft pilose 
sheaths. Culms erect or slightly geniculate at the base, smooth. Sheaths 
densely, rctrorsely pilose-pubescent jligule, about ^ line(i mm.) long; 
blades linear, about 4 to 7 inches (8-15 cm.) long, i^ to 2^ lines (3-5 
mm.) wide, softly pubescent on both sides. Panicle usually 3 to 6 
inches (6-12 cm.) long, open, branches ascending or drooping, fre- 
quently flexuous. Spikelets oblong, ovoid, turgid, six to twelve-flowered, 
7^ to 10 lines (15-20 mm.) long; empty glumes broad, obtuse, glabrous, 
the lower three or indistinctly five-nerved, two-thirds to three-fourths 
the length of the upper, the upper seven to nine-nerved, 3 to 4 lines (6- 
8 mm. ) long ; flowering glume very broad, seven to nine-nerved, obtuse, 
with a broad, scarious margin, somewhat obtusely angled above the mid- 
dle, glabrous or minutely scabrous, apex minutely notched ; awn rather 
stout, attached below the apex, about the length of the glume, somewhat 
twisted and divergent, especially at maturity; palea a little shorter than 
its glume. In waste places. July-August. 

Advefttive from Europe. 

DISTRIBUTION. 

Iowa. Alden 1167 (Stevens). 

North America. It has been found most frequently in waste places 
on the eastern coast. 

General. Europe, Great Britain, Germany, France, etc. 

18. BROMUS PATULUS. 

Bromuspaiuius M. and K. Roehl. Deutsch. PI. 1: 684. 1823. Shear. 
Bull. U. S. Dept. Agrl. Div. Agros. 23: 21. /. 5. 1900. 

Serrafalcus paiu/us PsiTl, Fl. Ital. 1: 394. /. 5. 1848. 

DESCRIPTION. 

Spreading Brome Grass. An annual or perennial, with culms 
smooth, erect, or somewhat geniculate at the base, about 2 to 3 feet (4- 
6 dm.) high. Sheaths softly pubescent; ligule i to i^ lines (2-3 mm.) 
long, subtruncate, laciniate throughout; blades linear-lanceolate, pubes- 
cent throughout. Panicle 6 to 10 inches ( 12-20 cm.) long, vcr\- broadly 
pyramidal, diflFuse, somewhat drooping, lanceolate to ovoid-lanceolate, 
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terete at first, i to i^ inches (2-2.5 cm.) long, 2^ to 3 lines (5-6 mm.) 
broad, becoming somewhat laterally compressed at maturit>-, smooth 
throughout; empty glumes rather broad, the lower narrower, acute, 
three-nerved, 2 to 3 lines (4-6 mm.) long; the upper obtuse, five-nerved, 
6 to 8 mm. long ; flowering glume nine-nerved, the marginal ones faint, 
3 J to 4^ lines (7-9 mm.) long, broad, obtuse, with a hyaline mar^'n. 




Fio. 217. Bromua patulus—a, empty glaroeft; b, 
flowering glume. ^Dlv. Agroe. U. S. Dept. Agr.) 



obtusely angled above the middle, and an emarginate apex; awn 4 to 5 
lines (8-10 mm.) long, stout, somewhat twisted and strongly divaricate 
at maturity, inserted below the apex ; palea conspicuously shorter than 
its glume. Introduced. July-August. 
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DISTRIBUTION. 



Iowa. Ames (Miss Sirrine, Pammel, Shepherd, Stewart). 
North America. Introduced into Massachusetts, South Dakota 
and Colorado (Ft. Collins, Pammel). 
General. Europe. 




Fro. 223. Flower of Agropyron 
repen* (after Graj.) 



TRIBE XII. HORDEAE. 

Spikelets one to many-flowered, usually 
hermaphrodite, sessile along the common 
rachis, forming a simple or compound 
spike; glumes awned or awnless. 

A small tribe of 20 genera and about 
130 species. It is an important division, 
however, for it includes rye, barley and 
the many varieties of wheat. English and 
Italian rye grasses are the chief meadow 
grasses of the tribe. 



KEY TO THE GRNERA OF THE HORDEAE. 

A. Spikelets 1 at each joint of the rachis (sometimes more in Agropyron; . 

1 . Spikelets placed with one edge against the rachis; empty glume 1 . 

— Loliutn . * . 

2 . Spikelets placed with the flat side against the rachis; empty glumes 2 . 

a. Flowering glumes with a distinct callus at the base, falling at 

maturity with the grain, which is adherent to the palea. 

— Agropyron.^. 

b. Flowering glumes without a distinct callus, persistent grain 

free. 

(1) Empty glumes subulate, 1-nerved :. ..Secale.*. 

(2) Empty glumes lanceolate or ovate, 3- many-nerved . 

•^Triticum .* . 

B. Spikelets 2-3 or more at each joint of the rachis. 

1. Empty glumes nearly as large as the flowering glumes. 

a. Spikelets l-flowered, three at each joint; the lateral ones 

usually sterile Hordeum} . 

b. Spikelets 1 -several- flowered, 2-3 or more at each joint, all with 

perfect flowers Elymus.*. 

2. Empty glumes minute or wanting Asprflla.\ 

1. LOLIUM. 

LoliutnL. Sp. PI. 83 1753. Endlicher. Gen. PI. 103. Bentham and 
Hooker. Gen. PI. 8: 1202. Hackel in Engler and Prantl. Nat.Pflanz. Fam. 
II. 2: 77. Scribner. Bull. U. S. Dept. Agrl. 20: 159. /". 127. 
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Spikelets many-flowered, solitary on each joint of the continuous 
rachis, placed edgewise; empty glumes, except in the terminal spikelet, 
only one (the upper) and external. Otherwise nearly as in Agropyron. 
(Ancient Latin namCv) 

Bentham & Hooker reduce the twent>^ described species, at the time 
of the publication of their work, to two or three; species indigenous to 
Europe, northern Africa, temperate Asia, and naturalized in many other 
temperate regions. Hackel lists six species ; tw-o species are more or less 
naturalized in the southern and eastern states, also upon the Pacific 
Coast. The Lolium temulentum accompanies grains wherever culti- 
vated. 

KEY TO THB SPECIES OF LOUUM. 

A. Empty glumes shorter than the spikelet. ^ 

1. Flowering glumes awnless L. perenne,^ , 

2. Flowering glumes awned L. Italicum* . 

B. Empty glume equalling or exceeding the spikelet Z. tetnuUntufn.^ . 

1. LOLIUM PERENNE. 

Lolium perenne L. Sp. PI. 83. 1753. Watson and Coulter. Gray. Man. 
Bot. 671. 1890. (6 ed.) Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. 
Exp. Sta. 7: 121. /. 775. 1894. Beal. Grasses of N. A. 2: 629. 1896. 
Nash in Britton and Brown. 111. Fl. 1: 225. /. 521. 1896. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agros. 7: 301. /. 295, 1900. (3 ed ) 

DESCRIPTION. 

Perennial Rye Grass. A smooth, leafy perennial, i to 3 feet 
(2-6 dm.) high, with slender terminal spikes, 3 to 10 inches (6-20 cm.) 
long. Spikelets about 6 lines (12 mm.) long, five to twelve-flowered, 
rather distant, or crowded above; empty glume much shorter than the 
spikelet; flowering glumes obscurely nerved, obtuse, cuspidate, or ver>' 
short awn-pointed. May to August. 

Lawns, fields and waysides, naturalized, Canada to North Caro- 
lina, west to Ohio and Tennessee; California and Arizona. Lolium 
perenne has been introduced in different parts of the state. It, however, 
persists but a short time. An excellent forage plant. See figure 218, on 
page 311. 

DISTRIBUTION. 

Iowa, Ames (Sirrine, 224 Ball, Pammel, Hitchcock) ; Muscatine 
(Reppert) ; Dysart (Miss Sirrine) ; Shelby County (Fitzpatrick). 

North America, Waste and cultivated grounds. Canada to North 
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Fig. 218. Lolium perenne—A, spikelet; b, 
flowwlng glume; c, palet (Div. Agros. U. 8. 
Dept. Agrl. ) 



Fio. 210. Lolium ilaUcum— a, spikelet; b, c, 
flowering glome; d, 
Dept. Agrl.) 



palea. (Div. Agros. U. 8 



Carolina, west to Ohio, Tennessee, Missouri (Eggert), Texas 
(Nealley), California and Arizona. 

General. Great Britain, Germany, Scandinavia, southern Lapland 
to northern Africa, western Asifi, Falkland Islands. 

2. Lolium italicum. 

Loiium Italicum A. Br. Flora. 17: 259. 1834. Scribner. Grasses of 
Tcnn. Bull. Univ. Tcnn. Agrl. Exp. Sta. 7; 122. /. 176, 1894. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agros. 7: 302. /. 296. 1900. (3 ed.) 

Lolium muUiflorum Lam. Beal. Grasses of N. A. 2: 629. 1896. 

DESCRIPTION. 

Italian Rye Grass. A biennial or perennial grass, 2 to 3 feet (6- 
9 dm.) high, with slender, usually somewhat nodding, terminal spikes, 
and short awned spikelets. Sheaths nearly smooth; ligule verj' short. 
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Mer^furort cani n 



4 i^T^Dptfrcnn t«THT-^jm 



Fio. 220. Dl ctrlbntlon of Bromun^ LoUum and Aoropyron. 
• Specimens In herbarium. tLo<;ttlitle8 ob^erved. 
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scarious; leaf-blades 4 to 8 inches (10-20 cm.) long, 2 to 3 lines (4-6 
mm.) wide. * Spikelets 5^ to 7^ lines (10-15 ntm.) long, six to fifteen- 
flowered; flowering glumes scabrous near the summit, awned; awn 
slender, about the length of the glume. Introduced here and there 
through cultivation. May to July. 

Lolium Italicum has been introduced as a cultivated plant in vari- 
ous sections of this state, but it seldom persists more than tu^o years. An 
excellent forage plant, but not adaped to Iowa. 




Fio. 221. Lolium t€mulenium—9k^ spikelet; b, empty 
glume. (Div. Agros. U. S. Dept. Agrl. ) 

DISTRIBUTION. 

Iowa* Ames (Crozier, Hitchcock, 160 Ball). 
North America, Introduced here and there through cultivation, 
especially on the Pacific Coast. District of Columbia ( Vasey). 
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General, Southern Europe, Spain, France, Germany, to Belgium, 
Switzerland, Italy, Dllmatia, Turkey and Greece. An escape from 
cultivation in Great Britain. 

3. LOLIUM TEMULENTUM. 

LoliufHiemulentumh, Sp. PI. 83. 1753 Watson and Coulter. Gray. 
Man. Bot. 671. pL 11. 1890. (6ed.) Scribncr. Grassesof Tenn. Bull. Univ. Tenn. 
Agrl. Exp. Sta. 7: 122 /. 177, 1894. Beal. Grassesof N. A. 2: 630. 1896. 
Nash in Britton and Brown. III. Fl. 1: 225. /. 522. 1896. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agros. 17: 291. /. 587, 1899. 

DESCRIPTION. 

Poison Darnel. An annual, with smooth, stout, culm, 2 to 3 teet 
(4-6 dm.) high. Sheaths scabrous; liguie short. Spike 6 to 12 inches 
( 12-24 cm.) long. Spikelets five to seven-flowered ; empty glumes sharp- 
pointed, as long as the spikelet; flowering glumes turgid, awned or awn- 
less, shorter and broader than in L, perenne. Wet places and cultivated 
grounds. June to August. See figure 221, on page 313. 

Poison darnel is found in the wheat growing sections of the state. 

distribution. 

Iowa, Ames (Bessey, Hitchcock); Armstrong (Pammel) ; 
Charles City (Arthur) ; Cedar Falls (Carver) ; Dallas County (Noel). 

North America. A weed, introduced from Europe. North Caro- 
lina (Rowan County, Small and Heller), Illinois (Hillsboro, Richard), 
California (Southern California, Parry and Lemmon 407). 

General, Western Asia, Siberia and India to Germany and Scan- 
dinavia, Great Britain and northern Africa. 

2. AGROPYRON. 

Agropyron Gacrtn. Nov. Comm. Petersb. 14: 539. 1770. Bentbam and 
Hooker Gen. PI. 3: 1202. Hackel in Engler and Prantl. Nat. Pflanz. Fam. 
II. 2: 78. Scribner. Bull. U. S. Dept, Agrl. Div. Agros. 20: 162. /. 130. 

Elytrigia Desv. Bull. Philom. 2: 190. 1810. 

RoegneriaiZ. Koch. Linn. 21: 413. 1847. 

Anthosachne ^\.^\3i^. Syn. Glum 1: 237. 1855. 

Spikelets three to many-flowered, compressed, two-ranked, alter- 
nate on opposite sides of a solitary, terminal spike, single at each joint 
(the lowermost, or all, rarely in pairs) and sessile, with the side against 
the aixs. Glumes transverse (i. e., right and left), nearly equal and 
opposite, lanceolate, herbaceous, nerved. Flowering glumes rigid, con- 
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vex on the back, five to seven-nerved, pointed x>t awned from the tip ; 
palet flattened, bristly-ciliate on the nerves, adherent to the groove of the 
prain. Stamens 3. (Name from Greek words for field and wheat.) 

KBY TO THE SPECIES OF AGROPYRON. 

A. Calms tufted, no creeping rootstock or stolons. 

1. Flowering glumes long-awned. 

a. Culm stout; spike stout, somewhat one-sided; awn 3-4 times as 

long as the flowering glume . A. Richardsoni .^ . 

b. Culm slender, Epike rather slender; awn 1-2 times as long as 

the flowering glume A, caninum Z'. 

2. Flowering glumes awn-pointed or awnless A. tenerum.^. 

B. Culms from creeping rootstocks. 

1. Flowering glumes glabrous or only scabrous. 

a . Spikelets compressed , ascending A, occideniaU . ^ . 

b. Spikelets narrow, nearly clindrical, erect. 

(1) Leaves becoming involute, scabrous on both sides. 

— A.pseudo-repens . " . 

(2) Leaves flat, smooth below, pubescent above. 

—A. repens.\ 

2 . Flowering glume pubescent A, occidentale var. molle.^ . 

1. AGROPYRON RICHARDSONI. 

Agropyron Richardsoni Schrad. Linnaea 12: 467. 1838. (fide Kew Index. ) 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 301. /. 5^7.1899. Shear. 
Bull. U. S. Dept. Agrl. Div. Agros. 4: 29. 1897. 

Agropyron caninum (L) R. and S. Nash in Britton and Brown. 111. 
FI. 1:228 (in part.) 

Agropyrum unilaterale QdiSsX^y , Bull. Colo. Agrl . Exp . Sta. 12:63. 
1890. 

A ^ropy rumviolacescens Bea\. Grasses of N. A. 2:635. 1896. 

DESCRIPTION. 

Richardson's Wheat Grass. An erect, smooth perennial, 3 to 
4 feet (6-8 dm.) high, with rather rough, involute, pointed leaves, and 
erect, usually one-sided, bearded spikes, 14 to 20 inches (7-10 cm.) 
long. Spikelets three to four, with long-awned, flowering glumes 4 to 
4i lines (8-9 mm.) long. Dry soil. June to September. 

Considered a good forage plant. 

DISTRIBUTION. 

lotud. Armstrong 3269 and 3264 (Pammel) ; Ames (Sirrine, 
Stewart (679 Combs and Ball) ; Ontario 3274 (Faurot) ; Armstrong 
(Cratty) ; Cedar Falls (Carver) ; Milford (Shimek). 
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a ^^ b 

Fio. 222. Agropyi'on Rtchardsoni. a. glumes, b. spikelet. (Div. Agros. U.S.Dept.AsrrL ) 

North America, Minnesota (St. Croix, Parry), South Dakota to 
the Saskatchewan and British Columbia; in the Rocky Mountains of 
Colorado and the Uintah Mountains of Utah (Duchesne River 241, 
East Provo Canon, alt. 8000 ft.. East Lake Fork, West Bear Lake, 254 
Pamniel), Rocky Mountains (Hall and Harbour 656), Wyoming 
(Burnt Fork 244). 

2. AGROPYRON CANINUM. 

Agropyron caninum R. and S. Syst. 2: 756. 1817. Watson and 
Coulter. Gray. Man. Hot. 672. 1890. (6ed.) 

Agropyrum caninum Keichenh , Scribner. Grasses of Tcnn. Bull. Univ. 
Tenn. Agr. Exp. Sta. 7: 123. /. 179. 1894. 
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Agro^yron caninum (L.) Beauv. Bcal. Grasses of N. A. 2:639. 
1896. 

Agropyron caninum (L) R. and S. Nash in Britton and Brown. 111. PI. 
1: 228. /. 528, 1896. (in part.) 

Agropyrum caninum Beauv. Shear. Bull. U. S. Dept. Agrl. Div. Agros. 
4: 29. 1897. 

Agropyrum caninoides Beal. Grasses of N. A. 2: 640. 1896. 

DESCRIPTION. 

Awn ED Wheat Grass. A rather slender grass, i to 3 feet (2-6 
dm.) high, with no creeping root-stock. Sheaths smooth, or the lower 
hairy; ligule short; leaf-blade flat, pubescent above, smooth below. 




Fio 228. Agropyron caninum— a, 
emv^j Rlnxnea: b, flowering glame. 
(Charlotte M. King ) 



Fio. 224. Agropyron ienerum—A, empty 
glumes; b, flowering glumes, with flowers. (Div. 
Agroe. U. S. Dept. Agrl. ) 
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Spikes more or less nodding, 3 to 6 inches (6-12 cm.) long. Spikelets 
three to six-flowered, the florets rather distant; empty glumes three to 
five-nerved, acute or long awned; flowering glumes nerved near the tip, 
with awns nearly twice their length. July-August. 

Reported from northwestern Iowa pnly, where it is not uncommon. 
The species is considered a good forage plant. 

DISTRIBUTION. 

Iowa, Ames 38 and 769 (Ball and Combs) ; Iowa-Minnesota 
line (Pammel) ; Ames (Sirrine) ; Emmet County (Cratty) ; Lake Oko- 
boji' (Hitchcock). 

North America. From New Brunswick, Saskatchewan and British 
Columbia, south to Colorado; south through New England and middle 
states and west to Nevada, Wyoming (Sheep Mountain, T. A. Wil- 
liams 2306). 

General, Europe and Asia. 

3. AGROPYRON TENERUM. 

Agropyron tenerum Vasey. Bot. Gaz. 10: 258. 1885. Watson and 
Coulter. Gray. Man. Bot. 672. 1890. (6ed.) Shear. Bn 11. U.S. Dept. Agrl. 
Div. Agros. 4: 29. 1897. Nash in Britten and Brown. 111. Fl. 1: 227. f. 527, 
1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 297. /. 593, 1899. 

Agropyron repens var. tenerum Vasey. Beal. Grasses of N. A. 2: 
636. 1896. 

DESCRIPTION. 

Slender Wheat Grass. An erect, caespitose, rather stout, 
smooth perennial, 3 to 4^ feet (6-9 dm.) high, with narrow, flat leaves, 
and slender, cylindrical spikes, 4 to 7^ inches (8-15 cm.) long. Outer 
glumes five-nerved; flowering glumes lanceolate, 4 to 5 lines (8-10 mm.) 
long, tipped with a stiff, straight awn ^ to 2 lines (1-4 mm.) long. Dr>' 
soil. July- August. 

It has been found in eastern, northern and northwestern Iowa, but 
native only to northwestern Iowa, from Emmet to Lyon counties. It is 
a valuable forage plant and highly esteemed in the Rocky Mountains. 
In Iowa it starts early in the spring and matures very rapidly. See 
figure 224, on page 317. 

distribution. 
Iowa, Mason City (Miss King), 895 Elmore, Minn. (IVIinne- 
sota-Iowa line), 3366 and 3307 Ceylon, 3362 and 3360 Spirit Lake 
(Pammel) ; Cedar Falls (Carver) ; Ames 11 17 (Stewart, Car\'er, Sir- 
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rine) ; 3344 Marathon (Roberts); 3184 Elgin (Patterson) ; Emmet 
County, Armstrong (Cratty) ; Lyon County (Macbride) ; Rock 
Rapids, Spirit Lake (Shimck) ; Ames (Bessey). 

North America, Minnesota, Nebraska (Ravenna and Grand 
Island, Pammel), Colorado (Colorado Springs, Pammel; Ft. Collins, 
Crandall 49; Rouatt County, Shear and Bessey 1393), New Mexico, 
Utah (East Duchesne River 235, Pammel and Stanton; Salt Lake City 
and White Rock Agenc>-, Pammel and Stanton; Black's Fork and Echo, 
Pammel, Johnson, Buchanan and Lummis, 1573, 1578, 1581 and 1582), 
Wyoming (Snake River, A. & E. Nelson, Burnt Fork and Sheridan, 
246, 247, Pammel and Stanton), Washington (Sandberg and Leiberg 
331)' 

4. AGROPYRON OCCIDENTALE. 

Agropyron occidentaU Scribner. N. Sp. 

Agropyrum spicatum (Pursh.) Scribn. and Smith. Bull. U, S. Dept. 
Agrl. Div. Agros. 3: 12. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
17: 298. f,594, 1899. 

Agropyrum spicatum Scribn. and Smith. Shear. Bull. U. S. Dept. 
Agrl. Div. Agros. 4: 33. 1897. 

DESCRIPTION. 

Colorado Blue Stem. Western Wheat Grass. A rigid, 
upright, glaucous perennial, i to 4 feet (3-12 dm.) high, from creeping 
root-stocks, with rather firm, bluish-green leaves, and straight, beard- 
less spikes, 3 to 7 inches (6-14 cm.) long. Spikelets seven to thirteen- 
ilovvered, 6 to 10 lines (12-20 mm.) long, with lanceolate, acuminate- 
pointed', empty glumes, and acute flowering glumes 4 to 6 lines (8-12 
mm.) long. Dr>^ or moist soil. June to September. 

This sppcies is widely introduced in Iowa, especially east of the 
Missouri divide, except in Emmet, Palo Alto and Cerro Gordo 
counties, where it is native. The Wisconsin localities are most likely 
from introduced plants. It is one of the most abundant grasses of the 
plain west of the Missouri river and east of the Rocky Mountains. It 
covers wide stretches of the western plains forming a considerable part 
of the herbage. It is a most valuable forage grass for the west. In 
many parts of Iowa and Minnesota it is becoming a troublesome weed, 
spreading with as much rapidity as quack grass. 

distribution. 

loxva, 663 Denison, Mason City, 392 Elmore, Minn., Iowa-Min- 
nesota line, 3308 Ceylon, 3268 Armstrong (Pammel) ; Ames (Carver, 
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Fio. 225. Agropyron oecidentale—A, empty 
glomes; b, flowering glomes with flowers. (Dlv. 
Agree. U. S. Dept. Agrl. ) 



Fio.226. Agropyron oceidenttUe ymr. 
molte— a.spikelet; b,d, floweriog glome i 
c, palet and anther ; e, empty glomes. 
(Div. Agros. U. 8. Dept. Agrl.) 



Stevens, C. A. Wilson, Sirrine, P. H. Rolfs) ; Harcourt (Danielson) ; 
Hamilton County (P. H. Rolfs) ; 3190 Hampton (Peck) ; 3292 Afton 
Junction (Miller); 3275 Ontario (Faurot); 377 Macedonia (Stem- 
pel) ; 1128 Alden (Stevens) ; 305 Pilot Mound (Miss King and Mac- 
Corkindale) ; 951 Battle Creek (Preston) ; Twin Lake Township, Cal- 
houn County (Rigg) ; Mason City (Shimek) ; Hedrick (J. T. Brooks) ; 
Emmet Count>' (Cratty) ; Farragut, Spirit Lake, Forest City, Rock 
Rapids (Shimek); Nora Springs (Gaylord) ; Milford (Shimek); Ft. 
Dodge (Oleson). 
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North America. Minnesota (Vernon Center, Pammel 2), Kan- 
sas, Nebraska (McCook 219, Aurora 55, Alma 56, Pammel), Colorado 
(Ft. Collins, Crandall; Malta, Pammel and Stanton 225; Palmer 
Lake Pammel), Wyoming (Burnt Fork, Pammel and Stanton; Pied- 
mont, Pammel; Pine Bluff, Pammel, Johnson, Lummis and Buchanan), 
Texas, Utah (Salt Lake City and Echo, Pammel, Johnson, Buchanan 
and Lummis ; White Rock Agency and Provo River, Pammel and Stan- 
ton; Black's Fork, Panmiel; Southern Mt., Siler) and Arizona; north to 
Montana and Saskatchewan. 

5 AGROPYRON OCCIDENTALE VAR. MOLLE. PAMMEL. NOV. COMB. 

Agrofiyron spicatmn molle Scribner and Smith. Bull. U. S. Dept. Agrl. 
Div. Agros. 4: 33. 1897. 

DESCRIPTION. 

Soft Western Wheat Grass. Culms i to 4 feet high, with 
compressed, acute spikelets ; culms rigid, erect and striate ; leaves rough- 
ish on the margins, brown nodes; sheaths striate, smooth, shorter than 
the internodes; ligule short; blades erect, separating, rigid, bluish green; 
scabrous on the margins and along the prominent nerves. Spikes ex- 
serted 3 to 7 inches (7-20 cm.) long. Spikelets pedicellate, greenish, ^ 
to I inch (1^-3 cm.) long; empty glumes and rachis more or less villous 
and pubescent, lanceolate, acuminate, scabrous on the nerves. Flowering 
glume 4 to 6 lines (8-12 mm.) long, narrowly lanceolate, acute or acu- 
minate; palea a little shorter than the flowering glume. Sec figure 226, 
on page 320. 

distribution. 

Iowa, Ontario (F. W. Faurot 3274). Introduced. 
North America. The Saskatchewan to Colorado and New Mexico, 
and westward to Idaho and Washington. 

6. AGROPYRON PSEUDO-REPENS . 

Agropyran pseudo-repensBcnbrx. and Smith. Bull. U. S. Dept. Agrl ; 
Div. Agros 4: 34. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 296. 
/. 592. 1899. 

(In the past very frequently it has been referred to as Agropyron 
repens by many American collectors . ) 

DESCRIPTION. 

An erect, rather stout perennial, i^ to 4J feet (3-9 dm.) high, from 
creeping root-stocks, with flat, scabrous leaves, and erect spikes 4 to 8 
21 
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Fio. 227. Agropyron pseudo-rtperu—^ empty 
gliunea; b, flowering glames with flowers. (Div. 
Agrot. U. 8. Dept. Agrl. ) 



Fio 228. Agropyron repens^m aplkelet; 
b, pctrtB of spikelet displayed, two empty 
glumes. (Dlv. Agros. U. 8. Dept. AgrL) 



inches (8-i6 zm.) long. Spikelets 5 to 8 lines (10-16 mm.) long, three 
to seven- flowered, with linear-lanceolate, nearly equal and five-nerved 
ejnpty glumes, with acuminate or awn-pointed flowering glumes. Rather 
moist soil. May to September. 

This species is local in north central and northwestern Iowa. In the 
Rocky Mountains it is considered a valuable forage grass. 

DISTRIBUTION. 

Iowa. Granite (Shimek) ; Ogden (Pammel). 
North America, Ontario to Wisconsin, Minnesota, Iowa, Ne- 
braska (Grand Island and Broken Bow 54, Pammel), and the Rocky^ 
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Mountain region Colorado (Steamboat Springs, Shear and Bessey), 
Wyoming (Sheridan County, Big Goose Creek, Paramel, Stanton and 
Crone; Bear River, Pammel, Johnson, Buchanan and Lummis 1635, 
and 1634), Utah (Burnt Fork, Provo River, Bear River 255, Pammel 
and Stanton) ; Black's Fork, Pammel, Johnson, Buchanan and Lummis. 
969), Texas and Arizona to British Columbia. 

7. AGROPYRON REPENS. 

Ag^'opyron repens Beau v. Agros. 146. 1812. Watson and Coulter. 
Gray. Man..Bot. 671. 1890. (6 ed.) Scnbner. Grasses of Tenn. Bull. Univ. 
Tcnn. Agrl. Exp. Sta. 7: 123./. 178, 1894. Shear. Bull. U. S. Dept. Agrl. 
Div. Agros. 4: 35. 

Agropyron repens (L.) Beauv. Beal. Grasses of N. A. 2: 636. 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 304. /. 298, 1900. (3ed). 

DESCRIPTION. 

Couch Grass, Quack Grass. Culms i to 3 feet (2-6 dm.) 
high, from an extensively creeping,, jointed rootstock. Sheaths striate, 
usually smooth; ligule very short; leaves 4 to 12 inches (8-24 cm.) long, 
smooth, scabrous, or sometimes pubescent above. Spikes 3 to 10 inches 
(6-20 cm.) long, erect. Spikelets four to eight-flowered; empty glumes 
five, to seven-nerved, obtuse or notched, acute or short-awned ; floweiing 
^lume nerved near the apex, awnless or sometimes short-awned. June 
to September. See figure 228, on page 322. 

Naturalized in lawns, waysides and cultivated ground. Becoming 
a troublesome weed in many sections of the state. The species furnishes 
good forage, but its weedy nature should prevent its introduction as a 
forage plant. 

distribution. 

Iowa. Ames 153 (Ball); Macedonia 376 (Sample), Boone 
(Carver) ; Decorah 3189 (Jacobson) ; Ames (Rolfs) ; Creston (Stew- 
art) ; Ames 1150 (Louthan) ; Alden 1133 (Stevens) ; Ames (Hodson) ; 
Hamilton County (Rolfs) ; Waverly (Erwin) ; Northwood (Tenold) ; 
Ames (Sirrine) ; Rock Rapids (Shimek) ; Jewell Junction (Carver) ; 
Grundy Center (Miss Paddock); Keokuk (Shimek); Iowa City 
(Hitchcock); Delaware County (Cameron); Ames (Bessey). 

North America, Widely naturalized in North America. From 
Maine to British Columbia, New York (Parry), Connecticut (Glaston- 
bury, Frances Wilson), Wisconsin (La Crosse, Pammel, 3231), Ne- 
braska, Dakotas, Missouri, Colorado and the Gulf states. 
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Agro^y^ron pseodor€p«ns 



"rfrOpuro-n T-^pjTiB. 




Fig. 229. Distribution of Agropyron, Secale and Hordeum. 
• Specimens in herbarium. fLocalltles observed. 
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General. Great Britain, the continent of Europe, Scandinavia to 
northern Africa, northern Asia and the Himalayas. 

3. SECALE. 

SecaWL, Sp. PI. 84. 1753. Endlicher. Gen. PI. 103. Bentham and 
Hooker. Gen. PI. 3: 1203. Beauv. Agros. 105. pL 10. Scribner. Bull. U. S. 
Dept. Agrl. Div. Agros. 20: 163 f. 131. (Rev. ed.) 

Spikelets two, rarely three-flowered, solitary and sessile at the 
notches of the rachis, forming a spike ; rachilla produced above the florets 
into a slender stipe. Empty glumes two, rigid, narrow, acuminate or sub- 
aristate-pointed ; flowering glume broader, compressed-keeled, five-nerved, 
awned from the point ; palea a little shorter than the glumes ,two-keeled. 
Stamens 3. Styles very short, distinct; stigmas plumose. Grain ob- 
long, sulcate, pilose at the apex^ free. Annual grasses, with flat leaves, 
and dense, terminal spikes, the rachis of which is usually articulated. 

Two species, the Secale cereale and S. fragile, both native of the 
Old World. The original species of 5. cereale known as S, montanum 
Guss, grows upon the mountains of Spain and Morocco, through Siberia 
to Asia Minor and central Asia. 

1. SECALE CEREALE. 

Secale cereaUL,.^^ PI. 84. 1753. Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 124. 1894: Beal. Grasses of N. A. 2: 640: 
1896. 

DESCRIPTION. 

Rye. An annual grass, 4 to 6 feet (10-15 dm.) high, with linear- 
lanceolate leaves, and terminal, somewhat flattened, linear, bearded 
spikes, 4 to 6 inches (8-12 cm.) long. Culms simple, erect, hairy near 
the spike; sheaths striate, smooth; ligule short, dentate; leaf-blade 
smooth on the lower surface, scabrous on the upper surface and margins. 
Empty glumes linear-subulate, nearly equal, scabrous, bristly-pilose at 
the base ; flowering glumes ventricose, acuminate, compressed near the 
apex, and terminating in a long, scabrous awn. 

DISTRIBUTION. 

Iowa, 3207 Conrad (Miss E. Paddock); Ames (Weaver, ir46 
Louthan, Stewart, E. R. Wilson) ; Spring Hill (Jones) ; Mt. Pleasant 
(Mills) ; Marshalltown (Eckles) ; Cedar Rapids (Miss Hall) ; Durant 
1^5 (Weaver) ; Ames (Mast, Carver, Fairfield) ; Denison 674, Web- 
ster City, Jefferson (Pammel) ; Johnson County (Cratty). 
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North America. Widely naturalized, or in a semi-naturalized con- 
dition from the Atlantic to the Pacific. 

General. Generally cultivated in Europe, the original form native 
to the mountains of southern Europe. 




Fig. 280. Secale eereale—tLy spike; b, spikelet; 
d, Awned flowering glunie; e, pal«t; kl, k2, k8, 
views of seed. (Haokel. ) 



4. TRITICUM. 

Triticum L. Sp. PI. 85. 1753. Endlicher Gen. PI. 103. Bentham and 
Hooker. Gen. PI. 3: 1204. Hackel in Engler and Prantl. Nat. Pflanz. 
Fam. II. 2: 80. /. 93-102. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
20:164. /. 132. (Rev. ed.) 

Spikelets two to five-flowered, solitary and sessile at the joints of 
the rachis, forming dense, terminal spikes; rachilla articulated between 
the florets ; lower flowers in each spikelet hermaphrodite, the upper stam- 
inate or imperfect. Empty glumes at the base of the spikelet two, rigid, 
usually shorter and narrower than the flowering glumes, short-awned or 
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awnless; flowering glumes oblong, ventricose or rounded on the back, 
sometimes keeled above, five to nine-nerved, awned or awnless; palet 
t^'o-keeled, keels ciliate. • Stamens 3. Style very short; stigmas plumose. 
Grain ovoid or oblong, sulcate, hairy at the apex, free or adherent to the 
palea^ Annual, erect grasses with terminal, cylindrical spikes. 

There are twelve species of Aegilops native to southern Europe and 
Asia; one species, the Aegilops ovata, occurs in southern Europe. There 
are three species of the section Sitopyros. 




Fia. 23l-«. 

ft— 1, BogllBh Wheat. Triiicum sativum 
iurgiduTTK; 2, Flint Wheat. Triticum aativum 
durum. (Hackel.) 



Fia. 281-b. 

b— 1, Oommon Bearded Winter Wheat. 
Triticum aativum vulgare; 2, Triticum 
aativum vulyare mutieum. (Hackel. ) 



1. TRITICUM VULGARE. 



Triiicum vulgare Vill. Hist. PI. Dauph. 2: 153. Beal. Graisei of N. 
A. 2: 642. /. 122, 1896. 

Triticum sativum Scribner. Grasses of Tenn. Bull. Univ. Tenn. Affrl. 
Exp. Sta. 7: 124. 1894. 
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DESCRIPTION. 



Wheat. An annual, with terete, simple culms, 2 to 5 feet (5-14 
dm.) high. Leaves narrowly lanceolate, striate, usually scabrous on the 
upper surface. Sheaths striate, smooth; ligule short, truncate. Spike 3 
to 6 inches (7-14 cm.) long, dense, four-sided, axis compressed, rather 



f(": 



Fio. 232-a. 

a— 1, Polish Wheat. Triticum Poloni- 
cum; 2, Bearded Spelt. Triticum aatt- 
vum Spelta {Hackel. ) 



Fio. 232-b. 

b— 1, German Wheat. Triticum sativum 
dicoccum; 2, One-grained Wheat. Triiieum 
monococcum. ( Hackel . ) 



broad, margins hirsute ; spikelets broadly obtuse, three to five-flowered ; 
glumes ventricose, obtuse, mucronate or awned. 

Wheat is grown in all parts of the state. Winter wheat succeeds 
best in southern and eastern parts of the state; summer wheat in' north- 
western Iowa. 

DISTRIBUTION. 

loiua, Ames (Fairfield, Stewart, Weaver, Pammel, Sirrine, Car- 
ver) ; Boone (Carver) ; 1123 and 1171 (Alden (Stevens). 
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General, Wheat is widely cultivated in temperate regions of the 
old and new worlds. Cultivated in Europe in prehistoric times. Its 
original home is western Asia. 

5. HORDEUM. 

Hordeum L. Sp. PI. 84. 1753. Endlicher. Gen. PI. 104. Bentham and 
Hooker. Gen. PI. 3: 1206. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
20: 165. /. 133. 

Criiho E. Mey. Ind. Hort. Region. 1848. 

Zeocriton Beauv. Agros^. 114. 1812. 

Criterion Raf . Jour. Phys. 89: 103. 1819. 

Spikelets one-flowered, with an awl -shaped rudiment on the inner 
side, three at each joint of the rachis of a terminal spike. The lateral 
ones usually imperfect or abortive, and short-stalked. Empty glumes 
side by side, in front of the spikelets^ six in number, forming a kind of 
involucr^, slender and awn-pointed, or bristle-form. Flowering glume 
and palet herbaceous, the former (anterior) convex, long-awned from 
the apex. Stamens 3. Grain oblong, commonly adherent. Spike often 
separating into joints. Ours annuals or biennials, or scarcely perennial. 
(The ancient Latin name.) 

Hackel recognizes sitxeen species of Hordeum, although Bentham 
& Hooker only give twelve. The species occurs in temperate Asia, 
Europe, Africa and North and South America ; of the sixteen species Beal 
records eight for the United States ; but Scribner and Smith* record ten 
species in, 1897. Several species have been added since then; it is prob- 
able, however, that the number of species will be somewhat reduced. 

KEY TO THE SPECIES OF HORDEUM. 

A. Lateral spikelets sessile (cultivated species). 

1 . Flowers in the lateral spikelets sterile, making the fruiting spike 

appear distichous H, distichon,^, 

2. Flowers in the lateral spikelets fertile, the fruiting spike appear- 

ing six-rowed H. vulgare}. 

B. Lateral spikelets raised on a short pedicel. 

1. Empty glumes all alike, subulate. 

a. Floret of the lateral spikelets rudimentary, awnless, or short- 

awned. 

(1) Awn of the flowering glume in the central spikelet 2.5-6 

mm. long H, jubatum,^, 

(2) Awn of the flowering glume of the central spikelet less 

than 1.5 cm. long H. nodosum,^, 

b. Flower of the very short-pedicelled, lateral spikelets fertile; awn 

about 2 cm . long H, Patnmeli.*. 

2. Empty glumes of the middle spikelets, and the inner empty glumes 

of the lateral spikelets dilated above the base.. .//, pusillum,*. 
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1. HORDEUM DISTICHON. 
Hordeum disiichon L. Sp. PI. 185. 1753. Beal. Grasses of N. A. 2: 




Fio. 233. Left. Hordtum dt«(te/ion; right, Hor<fn<m vul^jrare yar. 
iriSureaium : a, tiif oroate scale. (Charlotte M. ]B[ing. ) 
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DESCRIPTION. 



Two Rowed Barley. Two to three feet (6-9 dm.) high, spikes 
strongly compressed laterally, the sterile, lateral spikelets appressed to 
the rachis, with or without stamens. Spikelets nodding or upright. 

DISTRIBUTION. 

Iowa. Lyon County (Shimek). 

North America, Cultivated in northern United States. 
General. Cultivated in Europe and Asia, and temperate regions 
generally. 

2. HORDEUM VULGARE. 

Hordeum vulgare L. Scribner. Grasses of Tenn. Bull. Univ. Tenn. 
Agrl. Exp. Sta.7: 125. 1894. 




Fio. 284. ' Left, two-ranked barley; Hordeum distichon. Right, common 
four-rowed barley; //ardeum vulgare; b, bl, b8, spikelet; kl. fruit; f, pletilsand 
(Haokel. ) 
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DESCRIPTION. 

Four Rowed Barley. Annual, 2 to 3 feet (4-7 dm.) high, 
smooth. Leaves linear-lanceolate, keeled, nearly smooth ; sheaths striate, 
smooth, auricled at the throat; ligule very short. Spikes 3 to 4 inches 
(6-9 cm.) long, somewhat four-sided, rachis flattened, pubescent on the 
margins. Spikelets with one perfect floret; empty glumes, narrowly lin- 
ear, pubescent, terminating in a slender awn; flowering glume five- 
nerved, scabrous near the apex, long-awned; awn flattened, keeled, some- 
what three-nerved , serrulate on the margins. 

distribution. 

Iowa. Alden (Stevens) ; Ames (E. R. Wilson, P. H. Rolfs) ; 
Jefferson (Stewart) ; Story City (Pammel and Stewarjt). 

North America. This cereal is without doubt one of the most 
ancient of cultivated plants. It is supposed to have originated from //. 
spontaneum Koch which grows wild in Asia Minor and Caucasian coun- 
tries to Persia and Beloochistan as well as Syria and Palestine. 

3. HORDEUM JUBATUM. 

Hordeum jubatum L. Sp. PI. 85. 1753. Watson and Coulter. Gray. 
Man. Bot. 672. pi. 11, 1890. (6 ed.) Beal. Grasses of N. A. 2: 644. 1896. 
(2ed.; Nash in Britten and Brown. 111. Fl. 1: 229. /, 531, 1896. Scrib- 
ner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 307. /. 6oj . 1899. 

DESCRIPTION. 

Squirrel Tail Grass. A smooth, slender and erect, annual or 
biennial (perennial ?), i to 2 feet (2-4 dm.) high, with flat leaves, and 
long, bearded, nodding spikes, 2 J to 5 inches (5-10 cm.) long. Empty 
glumes awn-like, li to 2 J inches (3-5 cm.) long, the flowering glume of 
the central spikelet 3 to 4 lines (6-8 mm.) long, terminating in a slender 
awn li to 2| inches (3-5 cm.) long. Moist, saline soils. June to August- 
Squirrel tail grass is widely distributed in Iowa; reported from 
nearly ever>^ count>'. A most troublesome weed in pastures. Sec figure 
235, on page 333. 

, DISTRIBUTION. 

loua. Forest City (Shimek) ; Missouri Valley, 885 Elmore, 
Minn., Iowa-Minnesota line. Eagle Grove, 896 Ledyard, Jefferson, 
Logan, 659 Missouri Valley, Carroll, Council Bluffs, 1307 Council 
Bluffs, Ames, Dakota City, 3218 Clinton, Webster Cit}% South Dakota 
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'i*i 235. Hordeum fubatum-A, splkelet. (Dlv. Fio. 
AgroB. U. 8. Dept. Agrl.) 



Hordeum nodosum— a, splkelet. 
Agros. U. S. Dept. Agrl. ) 



opposite Hawarden (Pammel) ; Le Claire (F. Rolfs); Ames (C. A. 
Wilson, Bessey, Beardslee, Reynolds, Taylor, 1154 Louthan, Hitch- 
cock, 1 165 Stewart, Miss Gaylord, Carver) ; Rock Rapids, Mason City 
(Shimek) ; Calhoun County (Rigg) ; Pottawattamie County (Cam- 
eron), Newton (Misses Cavanagh and Dilne) ; Muscatine (Reppert) ; 
Greenfield (Stewart) ; Sioux City (Miss Wakefield) ; 1072 Emmet 
County (Cratty) ; Taylor County 11 14 (Pool); Battle Creek 953 
(Preston); Mason City (Parker); Clinton (Ball); 3248 Beaver 
(Pammel and Kinzer) ; Grundy Center, 3251 (Miss Paddock) ; 3277 
Ontario (Faurot) ; 3334 Marathon (Roberts) ; 3212 Calmar Junction 
(Pammel) ; i Ames (Ball) ; Harcourt (Danielson) ; Wheatland 



(Div. 
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("Ball); 699 Amana (Schadt) ; Mt. Pleasant (Mills, Witte) ; Mar- 
shalltown (Stewart); Iowa City (Hitchcock); Keokuk (P. H. 
Rolfs) ; Jewell Junction (Carver) ; Colfax (Mead) ; Manly (Wil- 
liams) ; Dysart, Benton County (Miss Sirrine) ; 840 Boone (Steele); 
837 Charles City (Anderson) ; Belknap (Rankin) ; Keystone (Koch); 
High Bridge, Dallas County (Shimek) ; Des Moines (Pammel) ; Mil- 
ford (Skiff) ; Oskaloosa (White). 

''Greenfield (Stewart); Corning (Bixby) ; Postville (Williams); 
Rossville (Wiley); Ccnterville (Reister) ; Shellsburg (Budd) ; Belle 
Plaine (Van Dyke) ; Cedar Falls (Speer) ; Madrid (Heaton) ; Row- 
ley (Herman); Rockwell City (Heaton); Dedham (Kay); Coon 
Rapids (Kay) ; Atlantic (Franklin) ; Mechanicsville (Hubbard) ; Clear 
Lake (Carpenter) ; Mason City (Nettleton) ; Larrabee (Strever) ; New 
Hampton (Gabrilsen) ; Lawler (Obyrne) ; Hopeville (Ashley) ; Clin- 
ton (Roberts); Belknap (Parker); Bloomfield (DufBeld) ; Garden 
Grove (Wemple) ; Hawkeye (Bopp) ; Hampton (Grenelle;) Geneva 
(Thompson) ; Hamburg (Rice) ; Enfield (Jefierson) ; Casey (Bene- 
dict) ; Iowa Falls ( Parmalee) ; Williams (Fuller); Mt. Pleasant 
(Wright); Cresco (Marshall); Humboldt (Wells); Battle Creek 
(Preston, Crowley) ; South Amana (Schadt) ; Newton (Beatty) ; Lake 
Mills (Keeler) ; Decatur County (Shimek) ; Unity (Hummer) ; What 
Cheer (Lawrence); Mooar (Thomas); Wapello (Miller); Chariton 
(Burr); Little Rock (Ball); Winterset (Kinsman); Oskaloosa 
(Boyd); Marshalltown (Eckles) ; Mapleton (Lamb); Villisca (Mc- 
Cartney) ; Shenandoah (Mollison) ; Neola (Humesworth) ; Council 
BlufEs ( Williams); Grinnell (Price); Sac City (Brown) ; Ames 
(Mills); Traer (Wilson); Lenox (Hurley); Pittsburg (DufEcld) ; 
Wilsonville (Taylor) ; Seymour (Wagner) ; Ft. Dodge (Blaine) ; 
Forest City (Secor) ; Sioux City (Purcell and Skinner) ; Iowa Cit>', 
Davenport (Shimek) ; Hamilton to Hancock County (Preston) ; 
Onslow (Cameron)." Localities based on reports. 

North America, Moist, saline soils, Canada, the United States 
south to Illinois (Venice, Eggert; Chicago, Pammel) ; Minnesota 
(Thompson, Sandberg 420), South Dakota (Brookings, Halsted), Wis- 
consin (La Crosse, D. S. Pammel); Nebraska (Oxford, Aurora 22; 
Broken Bow 106, Alma, Hastings, Pammel), Kansas, Colorado t Lari- 
mer County, Fort Morgan, Silver Plume, Pammel ; Ft. Collins, Cran- 
dall; New Windsor, Osterhout, 2380; Petersburg, Lummis 1561); 
Utah (Cache La Poudre River, 8000 ft., Pammel; Echo, Pammel, 
Johnson, Lummis and Buchanan), Wyoming (New Castle, Sherman; 
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Sheridan County, Pammel ; Yellowstone National Park, A. and E. Nel- 
son; Dale Creek, Pammel, Johnson, Buchanan and Lummis), New Mex- 
ico (Vasey), Nevada (Montella, Pammel), Idaho (Sandberg), and 
California. 

General, Europe and Siberia. 

4. HORDEUM NODOSUM. 

Hordeum nodosum L. Sp. PI. 56. (2ed.) 1762. Scribner. Bull. U. S. 
Dept. Agrl. Div. Agros. 17: 313. /. 609. Nash in Britten and Brown. III. 
Fl. 1: 228. /. 529. 

DESCRIPTION. 

Wild or Meadow Barley. A slender, erect, caespitose grass, § to 2 
feet (2-6 dm.) high, with flat leaves, and narrow, bearded spikes, f to 3 
inches (2-8 cm.) long. Empty glumes all setaceous or awn-like; Fateral 
spikelets imperfect. Awns 3 to 6 lines (6-12 mm.) long. May to 
August. See figure 236, on page 333. 

DISTRIBUTION. 

Iowa, Havvarden; Lyon County. 

North America, Indiana and Minnesota to Alaska, and south to 
Tennessee, Mississippi, Texas and California. 
General, Europe and Asia. 

5. HORDEUM PAMMELI. 
Hordeum Pammeli Scribner and Ball. n. sp. 

DESCRIPTION. 

Pammel's Wild Barley. A caespitose, glabrous perennial, erect 
or somewhat geniculate at the base, 6 to 10 dm. high. Sheaths smooth, 
shorter than the internodes; ligule a scarious ring about .5 mm. long; 
blades flat, linear-lanceolate, 5 to 8 mm. wide, 1.2 to 2 dm. long, mi- 
nutely retrose-scabrous on both surfaces, long-acuminate at the apex. 
Spikes exserted, nodding, long and slender, 8 to 17 cm. long and 6 to 
8 mm. wide, excluding the awns, or 2 to 3 cm. wide with the awns. Joints 
of the rachis about 2.5 mm. long, scabrous, articulated, separating at 
maturity. Spikelets three atjjach joint, ascending or somewhat ap- 
prcssed, the central sessile, the lateral ones nearly so, on very short pedi- 
cels, less than ,5 mm. in length, all containing fertile flowers, the cen- 
tral three-flowered, the lateral two-flowered, the uppermost flower in 
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each case being rudimentar>\ Empty glumes subulate, one to two- 
nerved, minutely scabrous, produced into a long, slender, scabrous awn, 
glume with awn 2.3 to 3.5 cm. long. Flowering glume of the lower 
flower of the central spikelet 7.5 to 8.5 mm. long, on a very short stipe, 
smoothish at the base, becoming scabrous and indistinctly three to five- 




FiG. 287. Hordeum Pammeli—h, group of three spikelets; b, central 
Bpikelet; c, florets of central spikelet ; 1 and 2, parts of fertile flower of 
central spikelet ; 8 and 4, parts of staminate flower; 6, mdimentary 
flower ; d, lateral spikelet ; 1 and 2, parts of fertile flower of lateral 
spikelet; 8 and 4, rudimentary flower. (Charlotte M. King. ) 



nerved toward the minute, bicuspidate apex, topped with a slender, sca- 
brous awn 2.3 to 3.5 cm. long. Second flower shorter, 6 to 7 mm. long, 
awn 7 to 15 mm. long. Rudimentary flower about 4 to 5 mm. long, 
acuminate, joints of the rachilla about 1.5 mm. long. Floret of lateral 
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spikelets about 7 mm. long, on a stipe i mm. long; awn 1.2 to 2 cm. 
long. Palca as long as their florets, scabrous on the keels. 

Type collected at Dakota City, Iowa, by L. H. Pammel, No. 3824, 
August 8, 1896 prairies along the line of the C. & N. W. R. R. 

In the genus Hordeum the spikelets are one-flowered, with a rudi- 
mentary second flower usually present. H, Pammeli is unique in hav- 
ing the central spikelet normally two-flowered, with a rudimentary third 
flower but is still referable to Hordeum! rather than to Elymus. It re- 
sembles in general appearance H, caespitosum or a very large form of 
//. nodosum. It is readily distinguished from all other species by the 
short-stalked or nearly sessile, lateral spikelets, containing a fertile flower. 
These characteristics show it to be closely related to the common culti- 
vated barley. See figure 237, on page 336. 

DISTRIBUTION. 

Iowa, Dakota Cit>^ (Pammel). 

North America, Central Illinois to northwestern Wyoming, in 
moist situations, sometimes shaded. Apparently rare, and of local distri- 
bution, though reported as common in the Wyoming locality. Latter 
part of June to middle of August. 

There are three other collections of this species. Illinois: Wady 
Petra, NWJ, Sec. 31, Valley Township, Stark County, moist bank of 
ditch V. H. Chase, 45, June 25, 1897, sub nomen Elymus striatus Willd- 
This was examined in the herbaria of Mrs. Agnes Chase, Washington, 
D. C, Prof. S. M. Tracy, Biloxi, Miss., and the Field Columbian Mu- 
seum, Chicago. South Dakota: Brookings, E. N. Wilcox, 68, July 
8, 1896. Wyoming: Hulett, moist, shady meadow, common, David 
Grifliths 930, July 17, 1898. The last two specimens are in the her- 
barium of the oflice of the Agrostologist, U. S. Department of Agricul- 
ture. 

6. HORDEUM PUSILLUM. 

Hordeum pusillum Nutt. Gen. 1: 87. 1818. Scribner. Grasseiof Tenn. 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 125./ 181, 1894. Nash in Britten 
and Brown. 111. Fl. 1: 229. /. 530, 1896. Bull. U. S. Dept. Agrl. Div. 
Agros. 17: 314. / 610, 1899. 

Hordeum pra/ense Hxids. Watson and Coulter. Gray. Man. Bot. 672. 
(6 ed ) Beal. Grasies of N. A. 2: 645. /. 12S. 1896. 



22 



338 



OBASSBS OF IOWA. 




» I ^"RlUi fi*^'- Tilt m t rar t HL^m mi , i k^fe. 



Lw'm-Ut UiTftwtk 



ki^m-Ut hiTftwtk jl«/m4» 

Fig. 288. Distribatlon of Hordeum and Blpmut. 
• Specimens in harbarium. f Localities obBenred. 
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FlO. 299. Hordeum pusillum — a, f^roap of 
•pikelets; b, cenir&l spikelet. (Div. of Agros. 
U.S. Dept. Agrl.) 



Fio. 240. Elymus Virginieus—One of 
the spikelets shown to the left. ( Div. Agros. 
U. 8. Dept. of Agrl. ) 



DESCRIPTION. 



Little Barley. An annual, 4 to 10 inches (8-21 cm.) high. 
Culms more or less geniculate at the lower nodes. Sheaths smooth, the 
uppermost often inflated and enclosing the base of the spike; leaf-blade 
I to 3 inches (2-7 cm.) long, usually a little pubescent on the lower sur- 
face. Spikes narrow, i to 3 inches ( 2-7 cm. ) long. Empty glumes rigid, 
the four internal ones of each group dilated above the base, those of the 
tentral spikelet sublanceolate, all awn-pointed; outer glumes of the im- 
perfect, lateral spikelets setaceous. Flowering glume of the central spike- 
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let awned; awn equalling those of the empty glumes. Florets of the 
lateral spikelets awnless, or nearly so. April to August. 

Hordeum pusillum is an introduced plant, found at several points 
in the southern half of the state, from Clinton to Council Bluffs. 

DISTRIBUTION. 

Iowa. Iowa City (Hitchcock); Marshalltown, Quarry (Ball); 
Muscatine (Reppert) ; Council Bluffs, 1361 Ottumwa (Pammel) ; 
Decatur County (Fitzpatrick) ; Johnson County (Macbride, Hitchcock, 
Shimek) ; Morning Sun (Carver) ; Lyon County, Davenport (Shimek) ; 
Quarry 15 (Hodson) ; Steamboat Rock 3193 (Miss King) ; Iowa City 
(Hitchzock); Decatur County (Shimek); Keosauqua (Shimek). 

North America. From Ontario to British Columbia; south to Illi- 
nois (East St. Louis, Eggert), Nebraska (Grand Island, Crete, Mc- 
Cook and Hastings, Pammel), Missouri (St. Louis, Pammel), Kansas 
(Hitchcock), Texas (Nealley), Arkansas (Harvey), Colorado (Den- 
ver and Ft. Collins, Pammel). 

6. ELYMUS. 

Elymus L. Sp. PI. 83. 1753. Endlicher Gen. PI. 103. Bentham and 
Hooker. Gen. PI. 3: 1206. Hackel in Engler and Prantl. Nat. Pflanz. Fam. 
II. 2: 88. /. 106. Scribner. Bull. U. 8. Dept. Agrl. Div. Agros. 20: 166/. 
134. 

Polyantherix Nees. Ann. Nat. Hist. 1: 1. 284. 1838. 

Spikelets two to four at each joint of the rachis of a terminal spike, 
all fertile and alike sessile, each one to seven-flowered. Glumes conspic- 
uous, nearly side by side in front of the spikelets, two for each spikelet, 
forming an involucre to the cluster. Flower coriaceous; the glume 
rounded on the back, acute or awned at the apex. Grain adherent to 
the involving glume (whence the name, an ancient one for some grain, 
from the Greek word for to roll up ) . 

Bentham & Hooker recognize twenty species, including Sitanion, 
while Hackel recognizes thirty species including the same genus. Beal 
in his "Grasses of North America" recognizes fifteen species and three 
varieties. 

KEY TO THE SPECIES OF BLTMUS. 

A. Spikes rigid, erect; empty glumes rigid, thick, indurated and strongly 
curved at the base; awns 6-18 mm. long (or wanting in E. Virgini' 
cus var. sudmuticus*) . 

1 , Spikelets glabrous E, Virginicus . > . 

2. Spikelets hirsute E. hirsutiglumis.^. 
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B. Spikes more or less nodding; empty glumes not thickened or curved at 
base, mostly scabrous: awns 2-5 mm. long. 

1. Culms slender; spikes slender; empty glumes subulate, 1-3-nerved; 

flowering glumes 6-9 mm. long, 
a.' Spikes very narrow, 5-6 mm. wide or, including the awns, 1 

cm. wide; spikelets solitary or in pairs, appressed; awns 1 

cm. long or less R, Macounii,*, 

b. Spikes wider, 9-10 mm. wide or, including the awns, 2-2.5 cm. 

wide; spikelets in pairs, divergent from the rachis; awns 

1.5-3 cm long. 

(1) Spikelets glabrous E, Arkansanus,*, 

(2) Spikelets hirsute £, striatus.*. 

(a) Spike broader, heavier and with more hirsute empty 

glumes E, striatus var . Ballii.^ , 

(b) Glumes hairy and having a villous sheath. 

— £". striatus y&T , vi/losus.*. 

2. Culms stout; spikes stout; empty glumes narrowly lanceolate, 3-7- 

nerved, (or subulate in E. robustus); flowering: glumes 10-14 
mm. long. 

a . Culm 3-9 dm . high ; spike short, dense; flowering glume smooth , 

scabrous E, brachystachys ,* , 

b. Culms mostly taller; spike longer, often loose and interrupted; 

floi^ering glumes mostly hirsute E. Canadensis ^^ , 

c. Spike very densely flowered, compact, often included at base; 

empty glumes narrow, 1-3-nerved, very scabrous; flower- 
ing glumes scabrous-hirsute; awn longer....^, robustus.^^. 

1. ELYMUS VIRGINICUS. 

Elytnus Virginicus L. Sp. PI. 84. 1753. Watson and Coulter. Gray. 
Man. Bot. 673. ^/. 12, 1890. (6 ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 126. /. 182. 1894. Beal. Grasses of N. A. 
2:653. 1896. Nash in Britton and Brown. 111. Fl. 1: 230. /. 5J^. 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 316. /. 612. 1900. 

DESCRIPTION. 

Terrell Grass. An erect, smooth grass, 2 to 3 feet (5-7 dm.) 
high, with rigid, terminal spikes which are often partly included in the 
upper leaf sheath. Sheaths striate, smooth or hair}-; ligule short; leaf 
blade 6 to 12 inches (1J-3 dm.) long, 2 to 4 lines (4-8 mm.) wide; 
acute, scabrous. 

Spikes 3 to 5 inches (.6-1 dm.) long, the rachis smooth or scabrous. 
Spikelets two to three-flowered, smooth; empty glumes lanceolate, thick 
and rigid, strongly nerved, awn-pointed; flowering glumes lanceolate, 
rounded on the back, awned. Moist soil, borders of thickets and open 
woodlands. June to September. See figure 240, on page 339. 
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DISTRIBUTION. 

Iowa. Oskaloosa (White); Muscatine lo (Ball); Steamboat 
Rock 3156 (Miss King); Belmond (Clark); Boone (Hitchcock); 
Jewell Junction (Carver) ; Sioux City (Wakefield) ; Chariton 679 
(Mallory) ; Marshalltown (Stewart) ; Ames (Rolfs, Rich, Crozier, 
Hitchcock, Bessey, C. A. Wilson, 1094 Wilson, P. H. Rolfs, 125 Ball) ; 
Keokuk (P. H. Rolfs) ; Iowa City (Shimek) ; Wilsonville (Taylor) ; 
Carroll, Boone, 1308 and 1299 Council Bluffs, 902 New Albin, 706 
Des Moines, 889 Elmore, Minn., Iowa-Minnesota line, Clinton, 782 
Houston County, Minn., Iowa-Minnesota line (Pammel) ; Emmet 
County 811 (Pammel and Cratty) ; Dixon 715 (Snyder); Fayette 
County (Fink) ; Wheatland (Ball) ; Ames 1094 (Wilson) ; Muscatine' 
503 (Reppert) ; Linn County 50 (Shimek); Appanoose County, De- 
catur County (Fitzpatrick) ; Farragut (Shimek) ; Charles City (Sher- 
man) ; Millford (Shimek) ; Vinton (Shimek). 

North America, Nova Scotia and New Brunswick to Florida, 
Pennsylvania (Lancaster County, Small), Massachusetts (Sears), Illi- 
nois (East St. Louis, Eggert), Wisconsin (Trempleau, Pammel; La 
Crosse, Miss Pammel), South Dakota (Brown County, Griffith 7), 
Nebraska (Alma 47, Omaha, Pammel), Colorado (Laramie Hills, Pam- 
mel, Johnson, Lummis and Buchanan). 

2. ELYMUS VIRGINICUS VAR. SUBMUTICUS. 
Elymus Virginicus var. aubmuticus Hook. Fl. Bor. Am. 2: 255. 1840. 

DESCRIPTION. 

AwNLESS Terrell Grass. Spikes erect, 3 to 5 inches (.6-1 dm.) 
long, with scabrous or smooth rachis. Spikelets two or three-flowered, 
smooth, empty glumes thick, and rigid, strongly nerved, awnless. Com- 
mon in moist soil, with the species. 

DISTRIBUTION. 

Iowa. Marshalltown 785 (Pammel); Ames 124 (Ball); 
Plymouth County (Brown). 

North America. Low land, New England, Minnesota, Colorado 
to Texas and Wyoming. 

3. ELYMUS HIRSUTIGLUMIS. 

Elymus htrsutiglumis Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 11: 
58. 1898. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 324. /. 620, 
1»99. 
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Fig. 241. Elymtu Virginicus var. stibmutietis—wk, 
epUcelet; b, empty gltUDes; o, flowering glnnie: d, 
patol. flowering glome and fruit ; e, f , g. rudimentary 
flower. (Charlotte M. King.) 



Fig. 242. ElymuM hirnUialumU^w^t spikelet, b, 
awned, empty and flowering glume. (Diy. of Agroe. 
U. 8. Dept. Agrl.) 



DESCRIPTION. 

Hairy Flowered Lyme Grass. A rather stout, erect, leafy pe- 
rennial, 2 to 3 J feet (6-9 dm.) high, with smooth culms and sheaths, 
and erect, slender spikes, i^ to 4 inches (3-8 cm.) long. Empty and 
flowering glumes awn-pointed ; awns 4 to 8 lines (8-16 mm.) long. July 
to August. 

DISTRIBUTION. 

Iowa. Steamboat Rock 3043 (Miss King) ; Marshalltown 
(Eckles) ; Cedar Rapids (Miss Hall) ; Belmond (Clark). 
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North America, Maine to Virginia and westward to Illinois and 
Nebraska. 

3. ELYMUS MACOUNII. 

Elymus Macounii Vascy. Bull. Torr. Bot. Club. 13: 119. 1886. Beal. 
Graces N. A. 2: 653.1896. Nash in Britton aad Brown. 111. PI. 1: 231. /.5J7. 
1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 318. /. 614, 1899. 

DESCRIPTION. 

Macoun^s Lyme Grass. A slender, upright, Smooth, caespitose 
perennial, i to 3 feet (3-8 dm.) high, with narrow er'*-'*: leaves, and 
slender, nearly cylindrical spikes, 3 to 5 inches (6-10 cm.; long. Spike- 




Fio. 248. Elymtu Macounii^-^ empty glumes; 
b, flowering glumes and flowers. (Div A grot. 
U. 8. Dept. Agrl. ) 



Fig. 244. Elymu* ^r/ran«anii«— a, flowering glume; 
b, empty glume. (Div. Agros. U. 8. Dept. AgrL) 
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lets one to three-flowered, with narrow, lanceolate empty glumes, 4 to 5 
lines (8-10 mm.) long. June to August. 

Macoun's lyme grass is) found in Hamilton County, north to Kos- 
suth County and westward. It occurs in low ground, especially in drains 
and borders of lakes. 

DISTRIBUTIOX. 

Iowa, Rock Rapids 37 (Shimek) ; Elmore, Minn. (Iowa-Minne- 
sota line) 1043 (Pammel) ; Rock Rapids 781 (Shimek) ; Jewell Junc- 
tion (Carver); Ceylon 3311, Elmore, Minn. (Iowa-Minnesota line) 
1923, Spirit Lake 3226 (Pammel). 

North America, Iowa to Colorado (Larimer County, Greeley, 
Ft. Collins, Ogden 35, Pammel), Montana and Oregon (Cusick). 

4. ELYMUS ARKANSANUS. 

Eiytnus Arkansanus Scnbn. Aud Bb\1 Bull. U. S. Dept. Agrl. Div. 
Agros. 24: 45. /. 29, 1900. 

DESCRIPTION. 

Arkansas Wild Rye. A slender, erect perennial, with a short, 
broad, bristly, nodding spike. Culm 3 to 4 feet (6-8 dm.) high, terete, 
smooth, nodes smooth, sheaths mostly a little shorter than the internodes, 
ciliate on the margins or the lower sparsely hirsute-pubescent; ligule less 
than I mm. long, membranaceous; leaf -blades 5 to 10 inches (i- 
2 dm.) wide, narrowly lanceolate-acuminate, erect or ascending, auricu- 
late at the base, scabrous below^ and on the margins, finely and densely 
pubescent above. 

Spike long-exserted on the slender pedicel, nodding, 3 to 4J inches 
(6-9 cm.) long; internodes of the rachis angular, somewhat* compressed, 
hispid-ciliate on the margins, i^ to 2 lines (3-4 mm.) long. Spikelets 
two at each joint, two-flowered, the upper very small ; empty glumes di- 
vergent, linear-subulate, cylindrical and coriaceous at base, flattened, sca- 
brous and two or three-nerved above, 4 to 5 lines (8-10 mm.) long, or, 
including the stout, straight, scabrous awn, 1 to ij inches (2-3 cm.) 
long; flowering glume narrowly lanceolate, acute, raised on a short stipe 
and separating from it by a horizontal constriction, mmutely scabrous, 
three td five-nerved at apex, 3^ inches (7 mm.) long, terminating in a 
straight, slender, scabrous awn, i to 2 inches (2-4 cm.) long. Paica 
slighly shorter than its glume, rounded or slightly bidentate at apex, his- 
pid on the keels above. June to August. See figure 244, on page 344. 
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DISTRIBUTION. 

Iowa, Logan, Dakota City (Pammel) ; Nodaway River (Stewart). 

. North America. Arkansas, Missouri to Iowa. 

5. ELYMUS STRIATUS. 

Elymus striatus Willd. Sp. PI. 1: 470. 1797. Waison and Coulter. 
Gray. Man. Bot. 673. 1890. (6 ed.) Scribner. Grassei of Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 127./. 184. 1894. Beal. Grasses of N. A. 2: 
655. 1896. Nash in Britton and Brown. 111. PI. 1: 230. /. 533. 1896. Scrib- 
ner. Ball. U. S. Dept. Agrl. Div. Agros. 17: 315. /. 611, 1899. 

DESCRIPTION. 

Slender Lyme Grass. A slender grass, 2 to 3 feet (5-8 dm.) 
high, with bristly, nodding spikes. Sheaths hairy, or the upper smooth; 




Fio. 246. Elymtu atriatyi*—B, spikelet. 
Agros. U. 8. Dept. Agrl. ) 



<Dlv ^O- ^^ BlymuM $triaiuM Tar. BalUi-^ 

empty glomee of lateral flowers; b, flowering gliune; 
c, floret showing mdlmentary flower ;e, flowerlog 

?:lQme of central flower; f, flowetlng glxim«- 
Charlotte M. King.) 
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leaves 6 to 8 inches (12-16 cm.) long, pubescent on the upper surface, 
scabrous on the margins. Spikes 2 to 4 inches (4-8 cm.) long; rachis 
villous. Spikelets one to three-flowered, pilose hairy ; empty glumes awl- 
shaped, awn-pointed, one to three-nerved, two to three times the length 
of the florets; flowering glumes 3 lines (6 mm.) long. July to August. 
Elymus siriatus is common in low woods, in many parts of the state. 

DISTRIBUTION. 

Iowa. Ft. Dodge (Oleson) ; Mt. Pleasant 1918 (Mills) ; Kos- 
suth County 852 (Cratty) ; Lucas County (Shepperd) ; Qear Lake 26 
(Shimek) ; Monticello (Besscy) ; Winterset, Boone, Des Moines, Jn- 
dianola (Carver) ; Battle Creek 959 (Preston) ; Lebanon 23 (Ball and 
Sample); Clinton (Ball); Sioux City, Cherokee (Wakefield); Ames 
Crozier; Carver, Ball 166, Fisher, Zmunt, Rich and Gossard, C. A. 
Wilson, E. R. Wilson, Hitchcock) ; Council Bluffs, Webster City, 1426 
Carroll, 1926 New Albin, Jefferson, 1040 Sioux City, Houston, Iowa- 
Minnesota line (Pammel). 

North America. Maine to Illinois (East St. Louis, Eggert), Wis- 
consin (Lake Geneva, Ball), South Dakota, Nebraska (Alma, Pam- 
mel), Missouri (St. Louis, Eggert; Washington, Pammel), Tennessee, 
Arkansas, Texas and Wyoming (Devil's Tar, Griffith 540). 

6. ELYMUS STRIATUS VAR. BALLIl. 
Elymns siriatus Willd var. Baltii Pammel 

DESCRIPTION. 

Ball's Slender Lyme Grass. Stems erect, slender, single, 2 to 
3 feet (5-8 dm.) high, with bristly, heavy spikes. Sheaths hairy or the 
upper smooth, spikes like the preceding, empty glumes more hirsute than 
the species. Approaches A\ austral is. July-August. See figure 246, on 
page 346. 

DISTRIBUTION. 

Iowa. Muscatine (Reppert) ; Ames (Hitchcock) ; Johnson County 
(Fitzpatrick) ; Ames (C. A. Wilson) ; Keokuk (P. H. Rolfs). 
North America. Illinois to Missouri and Iowa. 

7. ELYMUS STRIATUS VAR. VILLOSUS. 
Elymus siriatus vd^r . villosus Gray. Man. 603. 1848. 
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L I sj^n^M* M.*Cff 



E 1 x^TTius KTka''^»a7\os. 




l^lumtffc CanaJcn»t.» 



Fio. 247. Diatribution of Blymut. 
• Specimens in herbarinm. f Localities ob»<er ved . 
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^O. 248. SlymuM airiattui yar. 
*'*WMt««— a, empty glume; b, flowering 
Slame; c, mdlmentarj flower. 
(Charlotte M. King.) 



Flo. 249. Elymu$ brachy»iachy8—m^ spikelet; b, 
spikelet with empty glomes removed. (Dlv. Agree. U. 
8. Dept. AgrL ) 



DESCRIPTION. 



V^aries from the type in having the glumes hain, and having villous 
sheaths. Culms 2 to 3 feet (5-8 dm.) tall, with nodding spikes, sheaths 
of leaves villous ; empt>' glumes awl-shaped, or awn-pointed, and hairy. 
Moist situations in woods. Distributed with the species. July-August. 



DISTRIBUTION. 



Iowa. Iowa City (Hitchcock); Clinton (Ball); Council Bluffs 
(Pammel) ; Steamboat Rock (King). 

North America. New York (Parry), with the species. 
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8. ELYMUS BRACK YSTACHYS. 

Elymus brachvstachys Scribn. and Ball. Bull. U. S. Dept. Agrl. Div. 
Agros. 24: /. 21. 1900. 

DESCRIPTION. 

Short Spiked Rye Grass. A low but rather stout perennial, with 
bristly, nodding spikes. Culms i to 4 feet (3-9 dm.) high, erect or some- 
what geniculate at base, smooth, terete; nodes smooth, sheaths mostly 
shorter than the intemodes, smooth, striate; ligule a short, entire ring, 
less than ^ line (i mm.) long; leaf-blades 5 to 10 inches (1-2 dm.) long, 
3 to 5i lines (6- 11 mm.) wide, acuminate, ascending, semi-involute, 
smooth or somewhat scabrous below; finely scabrous above and on the 
margins. Spike rather dense, 4 to ^\ inches (8-15 cm.) long, long-ex- 
serted on a stout peduncle; rachis thickened, striate, four-angled or more 
compressed and two-angled, entirely smooth or scabrous on the angles. 

S pikelets glabrous, two at each joint, three to five-flowered ; empty 
glumes flat, scabrous, eight to ten millimeters long or, with the straight 
scabrous awn, f to i^ inches (2^-3^ cm.) long, ^ inch (i m.) wide, 
three or rarely five-nerved ; flowering glumes smooth, or minutely sca- 
brous, borne on a short stipe, 1 1 to 13 mm. long, five-nerved, the nerves 
next the keel often shortly excurrent, tipped with a straight or some- 
times divergent, scabrous awn, i to 2 inches (2-4 cm.) in length. Palea 
about 5 lines ( 10 mm.) long, narrow, tapering to a narrow, truncate, or 
minutely bidentate point, scabrous on the keels. July-August. See figure 
249, on page 349. 

DISTRIBUTION. 

Iowa, Carroll, Sioux Rapids, Sioux City, Hawarden, Carnarvon, 
Dakota City (Pammel), 893 Elmore, Minn., Iowa-Minnesota line 
(Pammel) ; Bartlett 934 (Baldwin); Elmore 887 (Pammel); Sioux 
Falls (Crozier) ; Rock Rapids 38 (Shimek). 

North America, Moist, open or somewhat shaded ground, from 
Michigan and South Dakota, Nebraska (McCook 362, 217 Alma 45, 
Hastings 186, Pammel), south to Texas (Nealley), New Mexico, Colo- 
rado (eastern part near Nebraska line, Pammel )j and to Mexico. 
9. ELYMUS CANADENSIS. 

Elymus canadensis It. Sp. PI. 83. 1753, Watson and Coulter. Gray. 
Man. Bot. 673. 1890. (6ed.) In part. Scribner. Grasses of Tenn. Ball. 
Univ. Tenn. Agrl. Exp. Sta. 7: 126. /. 183. 1894. In part. Beal. Grasses 
of N. A. 2: 654. 1896. Nash in Britten and Brown. 111. PI. 1: 231. /. S35, 
1896. In part. 

Eiymus^laucifolius WiWd. Enum, 1: 131. 1809. 

Elymus Canadensis vwc , glaucifolius Torr. PI. U. S. 1: 137. 1824. 
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Fio. 250. Slymut Canadensis -t^ spikelet; 
b, flow«tlng glume; o, palet. (Charlotte M. 

KlBg.) 



Fio. 251. Blymut robiMfia— a, empty glomes; b, 
spikelet with empty glomes remoyed. (Dly. Agros. U. 
k. Dept. Agrl.) 



DESCRIPTION. 

Canada Lyme Grass. A rather stout, smooth grass, 3 to 5 feet 
(7-12 cm.) high, with flat, green or glaucous, scabrous leaves, 6 to 12 
inches (ii-3 dm.) long. Sheaths smooth. Spikes 4 to 9 inches (1-2 
dm.) long, exserted, nodding; rachis hirsute. Spikelets mostly in pairs, 
three to five-flowered, with rigid glumes; empty glumes subulate, three 
to four-nerved at base, awn pointed; flowering glumes rough hairy or 
nearly smooth, usually long-awned. Loess bluffs. July-August. 
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DISTRIBUTION. 

Iowa. Ft. Dodge (Oleson) ; Mason City (Pammel) ; Steamboat 
Rock 3050 (Miss King) ; Pilot Mound 3048 (Miss King and Mac- 
Corkindalc); Wilsonville (Taylor); Wheatland (Ball); Harcourt 
(Danielson) ; Keokuk (P. H. Rolfs) ; Kossuth County 804 (Pammel 
and Cratty) ; Hancock County 9 (Shimck) ; Greene (Miss Price) ; 
Hawarden, Cedar Rapids, South Dakota opposite Hawarden, Marshall- 
town 1079, Dakota City, 901 New Albin, 1280 Council BluflFs (Pam-. 
mel); Keystone (Koch); Hancock Count>' 6 (near Forest City, 
Shimek) ; 707 Forest City, Ames (Carver); Ames 1145 (Louthan, 
Rich and Gossard, E. R. Wilson, Carver) ; Grinnell (Jones) ; Granite, 
Sioux City (Shimek) ; Steamboat Rock (Shimek). 

North America. On river banks. Nova Scotia to Alberta, south to 
New York (Washington Count>s Parry), Wisconsin ( Bloomingdalc, 
C. M. King), Minnesota (Sandy Lake, Sandberg 770), South Dakota 
(Forest City, Griffith), Georgia, Texas and New Meixco; Colorado 
(Ft. Collins, Crandall; Colorado Springs and Ft. Collins 265, 344, 
Pammel; Petersburg, Pammel, Johnson, Buchanan and Lummis), Utah 
(Duchesne River, Pammel and Stanton, 8500 ft.), Washington (Alma, 
Elmer, 518). 

10. ELYMUS ROBUSTUS. 

Elymusrobustus ^QvihTL. ?inA^m\X.h, Bull. U. S. Dept. Agrl. Div. 
Agros. 4: 37. 1897. Bull. U. S. Dept. Agrl. Div. Agros. 17: 317. /. 623. 



DESCRIPTION. 

Robust Lyme Grass. A stout, leafy perennial, 4 to 8 feet (9-18 
dm.) high, with thick, terminal, long-bearded spikes, 5 to 7 inches (10- 
14 cm.) long. Spikelets three to four- flowered, with linear, subulate 
empty glumes and scabrous or pubescent flowering glumes. Awns 
spreading, i^ to 2 inches (3-4 cm.) long. July to September. See figure 
251, on page 351. 

Elymus robust us is a segregate from E. Canadensis, and is our most 
common form. Lyme grass occurs along railroads, on the prairie and 
in the flood plains of our streams. Found in all parts vof the state. 

DISTRIBUTION. 

Iowa. Oskaloosa (White) ; Ft. Dodge (Oleson) ; Muscatine 12 
(Ball); Pilot Mound 3045 (Miss King and MacCorkindale) ; Red 
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Oak 3294 (Miller) ; Charles City (Pammel) ; Ames (Crozier, P^ H. 
Rolfs, 117 Ball, Hitchcock, Rolfs, Pammel, Reynolds, Zmunt, Beards- 
Ice, 1091 Pammel, 259 Carver); Wall Lake (Hitchcock); Cornell 
(Smith); Mt. Pleasant 683 (Witte) ; Keokuk (P. H. Rolfs); Key- 
stone (Koch) ; Van Cleve (Warden) ; Mt. Ayr 646 (Beard) ; Mason 
City 3134 (Miss King and E. Brown) ; Boone, Des Moines, Wintersct, 
Indianola, Jewell Junction (Carver) ; Hamilton County (Rolfs) ; Hull 
(Newell); Belknap (Rankin); Harcourt (Danielson); Manly (Wil- 
liams); Sioux City (Miss Wakefield); Stillwater (Andrews); Misr 
souri Valle>% Boone, Marshalltown iioi, 88 ( Slater, Des Moines, Qin- 
ton, Vernon Center, Minn. (Iowa-Missouri line), Turin, Carnavon, 
Eagle Grove, Cedar Rapids, Jefferson, Story City, 1302 Council Bluffs, 
Dakota Cit>', Dubuque (Pammel); Marshalltown (Stewart); Jewel) 
Junction (J. A. Rolfs) ; Spirit Lake 15 (Shimek) ; Emmet County 742 
(Cratt>0 ; Wheatland (Ball) ; Appanoose County (Fitzpatrick) ; Fay- 
ette County (Fink) ; Ames 141 (Pammel and Ball) ; Lawler (P. H. 
Rolfs); Dixon (Snyder); Taylor County 11 10 (Pool); Muscatine 
510 (Reppert) ; Postville (Miss King) ; Plymouth County, Woodbury 
County (Brown); High Bridge (Lummis) ; State Center (Pammel); 
Algona (Watson); Slater (Fawcett). 

}^orth America, Illinois (Chicago, Pammel), Wisconsin (La 
Crosse, C. M. King, 3119 and 3257), Minneosta (St. Croix, Parry; 
Vernon Center, Pammel 3), South Dakota (Mellette, Griffith, 139), 
Nebraska (Broken Bow and North Platte, Pammel), Missouri (St. 
Louis, Eggert). 

7. ASPRELLA. 

Asprella Willd. Enum. kort. Berol. 132. 1809. Endlicher. Gen. PI. 
103. Bentham and Hook. Gen. PI. 3: 1207. Hackel in Engler and Prantl. 
Nat. Pflanz. Pam. II. 2: 88. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 
20: 168. /. 136, 

Spikelets two to three, or sometimes solitary, on each joint of the 
rachis of a terminal spike, raised on a very short callus; pedicel loosely two 
to four-flowered (when solitary flatwise on the rachis). Glumes none 
or small, awn-like and deciduous. Otherwise nearly as in Elymus. 
(Name a diminutive of asper, rough or prickly.) 

Bentham & Hooker give the number of species as 3, while Hackel 
gives the number at 4; 2 in North America; i in Siberia and i in New 
Zealand. 

23 
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1. ASPRELLA HYSTRIX. 

Asprella Hystrix Willd. Enum. 132. 1809. Watson and Coulter. Gray . 
Man. Bot. 674. pi. 11, 1890. (6ed.) Scribner. Grasses of Tenn. Bnli. Univ. 
Tenn. A^rl. Exp. Sta. 7: 127. /. 185, 1894. 

Asprella, hystrix (L.) Moench. Heal. Grasses of N. A. 2: 656. /. 125, 
1896. 

Asprella hystrix (L.) Humb. Scribner. Bull. U. S. Dept. Agrl. Div. 
Agros. 7: 308. f.302. 1900. (3 ed.) 

Hystrix Hystrix (L.) Millsp. Nash in Britton and Brown. 111. Fl. 1: 
233. /. 541, 1896. 




Fio. 268. Asprtlla Hyitrix—t^ ipikel^t; b, 
■pikeUt withoul empty glames at the base. (DIy. 
Agroe. U. S. Dept Agrl. ) 



Fio. 2S2-a. Map showing distribntion of 
AipreUa. 

• Specimens in herbariom. 
fLocalities obeerved. 



DESCRIPTION. 



Bottle Brush Grass. Culms three to four feet high, smooth. 
Sheaths smooth or minutely scabrous above, ligule very short, its edge 
shortly and finely fringed, leaf-blade 5 to lo inches (10-20 cm.) long, 3 
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to 8 lines (6-16 mm.) wide, more or less scabrous. Spikes 3 to 6 inches 
(6-12 cm.) long, the rachis much flattened, and dliate along the edges; 
the intemodes about i line (6 nun.) long. Spikdets about one-half an 
inch long, at first erect, widely spreading in fruit. Empty glumes awn- 
like, usually present in the lower spikelets, which they sometimes equal 
in length. Awns of the flowering glumes about i inch (24 mm.) long. 
Straight or sometimes divergent. July-August. 

This grass is common in most sections of the state, borders of woods 
or in woods. The grass is of little agricultural value. 

DISTRIBUTION. 

Iowa. Pilot Mound 3048 (Miss King and MacCorkindale) ; Ft 
Dodge (Oleson) ; Steamboat Rock 3148, Postville 3349, Myron 3328 
and 3324 (Miss King) ; Lebanon 24 (Ball and Sample) ; Mason City 
3132 (Miss King and Brown); Nodaway River (Stewart); Dallas 
Center 819 (Rhinehart) ; Ames (Hitchcock, Ball 140, Lou than, Chas. 
Wilson; Sirrine, Beardslee) ; Emmet County 1053 (Cratty) ; Ledges, 
Boone County, Carroll 1425, Mason City (Pammd) ; Iowa City 
(Hitchcock, Van Cleve, Warden); Ld>anon (Sample); Comanche 
(Ball) ; Jackson County, Iowa City (Shimek, Preston Miss Linder), 
Winneshiek County (Fitzpatrick) ; Fayette (Fink); Marshalltown 
(Ecklcs) ; Story City (Stewart and Pammd) ; Mt. Pleasant 862 
(Mills); Boone, Winterset, Jewell Junction (Carver); Wilsonville 
(Taylor) ; Alden 1129 (Stevens) ; High Bridge, Dallas County, Hade- 
berry Giive, KecJcuk County (Shimek). 

North America. New Brunswick to Ontario, New England south 
to Ohio (Pickerington, Horr), Florida (Curtiss), and west to Texas, 
and northwest to Illinois, Wisconsin (Parry; La Crosse, D. S. and Edna 
Pammel; Geneva, Carver; C. R. Ball), Minnesota (Parry), Kansas, 
Nebraska, Missouri (St. Louis, Eggert), Arkansas. 
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TRIBE XIII.— BAMBUSEAE. 

Spikelets 2 to many-flowered 
(rarely only i -flowered), in racemes 
or pancles; empty glumes at the base 
of the spikelet two to several ; flower- 
glumes many-nerved, awnless, or very 
rarely short-awned; culms woody, at 
least near the base, and perennial; 
leaf-blade usually with a short petiole, 
and articulated with the sheath from 
which it finally separates. 

A comparatively small tribe of 
23 genera and about 200 species. The 
species are chiefly confined to the 
region within the tropics. Many of 
them' are of very great importance to 
the natives of the countries where 
they grow. Manufactured articles 
of bamboo, either of use or for orna- 
ment, now enter into the commerce of 
the world. The bamboos are re- 
markable for their woody stems and often arborescent or tree-like habit 
of growth, some of the species attaining the height of 25 to 40 m. In 
parts of India they form extensive forests. One species in this tribe has 
leaves 2 to 5 m. long by 10 to| 25 cm. wide; another, a Cuban 
species, has leaves 7 to 15 cm. long, and as fine as a horse hair. 
Fleshy and edible apple-like or berry-like fruits are borne by some of the 
species. In the east the bamboos furnish material for the construction 
of houses, household furniture, and domestic utensils, as) well as for ar- 
ticles of ornament, and even clothing. Some supply drink to the thirsty 
traveler, and the highly farinaceous grain is used by the poorer castes for 
food. It IS recorded that in India the fruit of bamboos have several 
times been the means of saving hundreds of thousands of people from 
starvation in times of famine. Many species are now in cultivation and 
are used for the decoration of parks and lawns. Arundinaria macros- 
perma, which forms the "canebreaks'* of the southern states, is our best 
known example of this tribe. None of the species are native te Iowa. 




Fjo. 258. Parts of a spikelet of 
ArundinaHcu 
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CHAPTEB II. 
PHYSIOQKAPHY AND QBOLOGY. 

INTBODUOnON. 

In any consideration of the plants of a region a word or two as to 
the geography and geology of the latter cannot come amiss. Among the 
various factors which influence the geographical distribution of plants, 
such matters as altitude, diversity of surface relief, the character of the 
soils and the conditions of water supply are all of first importance. These 
are all more or less primarily dependent upon the geological structure of 
the region. The factor of climate is more remotely related* to the same 
thing. The methods of transportation, the density of population and 
other industrial factors which are so largely modifying the early distribu- 
tion of our common plants, also stand in definite relationship to the geol- 
ogy and geography of the region. 

It is important to know the geographical and geological features of 
the region from which any collection of plants has been made, particu- 
larly when, as in the case of forage plants, it is desired to estimate the 
advisability of introducing into other regions any of the plants, oi* of 
bringing into the region foreign grasses or forage plants. It is a common 
observation that certain grasses grow well in particular situations while 
at neighboring points they sicken and die. While in some cases this is a 
matter of climate as influenced by a north and south exposure, in a large 
number of cases the preference which the plant exhibits is for a certain 
soil. The flora of the driftless and' drift-covered regions of Iowa, for 
example, show the sharpest difference. It seemed best, accordingly, to give 
a brief description of the physiography and geology of the region from 
which the plants herein discussed were collected. 

PHYSIOGRAPHY. 

' The Mississippi Valley forms one of the main physiographic fea- 
tures of America. From the gradually decreasing undulations of the 
Appalachians it stretches unbroken westward to the abrupt foot hills of 
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the Rocky MountainSi more than a thousand miles away. From the 
highlands of the Lake Superior region to the low shore of the Gulf of 
Mexico it is broken only by the dome of the Ozarks and the adjacent 
ridges of the Ouachita mountains, the cut off and practically buried west- 
ern extension of the Appalachians. In the northwest the valley is diver- 
sified by outlying spurs of the Rocky Mountains, and its floor has been 
perforated by the isolated group of peaks known as the Black Hills. 
Around the edges of this great area which the Mississippi has made its 
own, rise some of the important mountains of America. Out into it they 
sometimes project, though never far. The territory is not for the moun- 
tains and they are either worn away by the rivers or buried beneath the 
level expanse of softer rocks. In the main the region is one of slight re- 
lief. It is open, largely treeless, and shows but little diversity except in 
minute features. These facts are especially true of the western half to 
which Iowa belongs. This portion is a vast, open plain cut only by the 
rivers, and rising with an even, gentle slope from about 500 feet above 
tide at the Mississippi to 5000 feet along the foot of the Rockies. It is a 
region of grass land, dotted with clumps of trees along the low banks of 
gently winding rivers ; a region of deep, rich soil ; a region where bar- 
riers, other than those of climate, are rare, and plants as well as animals 
have open to them a wide range. In these later days it is a region of 
fruitful farms, heavy with the staple grains, and of wide pastures of suc- 
culent herbage. The abundant grass, the cheap corn, the frequent 
streams of good water and the nearness to markets make it inevitably 
a great dairy and cattle country, and the prosperous little cities and thriv- 
ing villages found throughout the state are but the promise of the denser 
population of the years to come. 

Examined in detail Iowa shows, despite the general sameness, a 
considerable diversity both in relief and resources. The state occupies 
the area between the Mississippi and the Missouri, the two great rivers 
of the region, and extends from latitude 40*^ 30' to 43° 30'. It is in the 
heart of the prairie plain region so aptly described by Powell. It has a 
gentle surface slant to the southeast from about 1 500 A. T. in the neigh- 
borhood of Spirit Lake to 477 at Keokuk. The portion of the state 
southwest of the divide between the two great rivers slopes more gently 
to the southwest; the divide itself declining gently to the south. The 
watershed is not ridge-like, but represents rather a broad, elevated table 
land running from northwest to southeast. The western border of the 
state is formed by the Big Sioux and the Missouri, and slopes south from 
1300 10 900. The Mississippi falls about 165 feet along the eastern 
border of the state. 
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No large bodies of water touch the borders of the state and none 
but small lakes are found within it. The region is one largely fashioned 
by the action of running water, and the river valleys form, throughout a 
large portion of it, the natural physiographic features. One other agent 
has been important, almost as important, in moulding the present sur- 
face contours; this agent was ife in the form of vast glaciers or ice sheets. 
In that portion of geologic time known to the geologist as the Pleistocene 
cr most recent a large portion of North America, including nearly all of 
Iowa, was buried below the slow moving ice sheets which crept down and 
over it from the north. Any study of the physiography of the state must 
be largely concerned with the results of this invasion. From this point of 
view the state is divided into three separate districts each with certain 
characteristics common to its whole extent, and each again divisible into 
smaller areas, if minor differences be taken into account. These areas 
are (a) the driftless, (b) the region of the older drift, and (c) the region 
of the younger drifts. The first occupies the extreme northeasten por- 
tion of the state, the second lies mainly in the southern portion, and the 
third includes the remaining area. The approximate limits of these 
divisions is shown on the accompanying map. 

THE DRIFTLESS AREA. 

The driftless area includes portions of Allamakee, Winneshiek, 
Clairton, Dubuque and Jackson counties, with a very considerable por- 
tion of southwestern Wisconsin, and smaller parts of Minnesota and Illi- 
nois. It is a region of strong characteristics and of marked individuality 
when compared with the country surrounding it on all sides. It stands 
in sharp contrast with the drift-covered country. The land forms seen 
in (be driftless area are almost exclusively due to river erosion. The 
excq)tions are certain ridges and sand dunes which have been heaped up 
by the winds. The Iowa portion of the area lies on the west side of the 
Mississippi river, and is thoroughly cut up by the numerous tributaries of 
that stream. The streams have taken full possession of the area. The 
larger ones have cut to grade and the work of reducing the inter-stream 
divides is being actively pushed. From the crest of the encircling range 
of dolomitic cliffs to the sandy flood plain of the Mississippi is an interval 
of ioc feet. A? the distance is rarely more than thirty miles, the streams 
have high gradients and are busy in the preliminary cutting characteristic 
of young, torrential streams. Sharp mural walls one hundred to two 
hundred feet deep are common in the southern portion of the area. To 
the Borth, Ofwing to the rise of the strata, the valleys are still deeper. .The 
Oneoca or Upper Iowa has cut 350 feet below the immediately adjacent 
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territory, and more than "600 feet below the highest points in the region. 
The sharp-walled valleys, narrow, tortuous ravines, the network of 
streams, and the occasional uninvaded flats are all characteristic of stream 
action on beds of variable hardness. 

. The strata of the region are of Paleozoic age, and include hard lime- 
stones and dolomites, and soft sandstones and shales. These variations in 
hardness have resulted in the production of well marked structural plains, 
the surface rising to the west in a series of steps or benches. In Dubuque 
county there is an abrupt rise from the Mississippi to the top of the 
Galena cliffs, about 230 feet. At this level there is an open, rolling plain 
rising very gently 150 to 175 feet, to the base of the Niagara. This plain 
marks the horizon of the Maquoketa shales. Above it rise the Niagara 
cliffs 100 to 200 feet high, and out on it stand the Mounds, isolated 




Fig. 864. View nmr Oraf Bhowincr the effeot of the Maqnokela shales on the topofraphy. 
The roax|ded tweUi and long, cultivated slope* are underlain b j shales ; the steep, wooded 
hill in the distance is composed of the overlying Niagara limestona 

patches of Niagara, which are so characteristic a physiographic feature of 
the region. A view showing the effect of the Maquoketa shales oi> the 
topography, near Graf, appears in figure 254. 

In Allamakee exactly similar features may be observed, the struct- 
ural plane here being developed on the easily eroded St. Peter sands- 
tone, and the Oneota and Galena-Trenton limestones forming the 
lower and upper cliffs respectively. 

While the valleys are, as compared with the interstream areas, narrow, 
they have nevertheless many of the marks of considerable age. As con- 
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trasted especially with the valley of the Mississippi proper they seem to 
indicate a long period of undisputed action of the present streams. The 
lower portions of the streams which come down to join the Mississippi 
show usually considerable rounding of the cliflEs, and . quite extensive 
slopes are developed. Along all but the streams which in time of flood 
impinge against their banks, talus has accumulated, and long,graissy slopes 
hide the cliflEs. Traveling along the Mississippi north from Dubuque 
one sees on the other hand a constant succession of high cliflEs fronting the 
river. If he climb these cliflEs he will find usually long, grassy slopes lead- 
ing away from the river, and down to some insignificant stream which has 
often cut almost to the level of the main valley. This contrast of the 
two slopes is well shown inTrempalo mountain, and may be seen at many 
other points along the stream. The Mississippi is known to have filled 
in its valley very considerably at some time during the ice period,* and it 
is now bordered by a well developed gravel terrace, due doubtless to the 
flooding of the river during the Wisconsin period. The tributaries of 
the Mississippi have corresponding terraces, containing, however, local 
material, and due to the ponding of the side streams at the time the larger 
river was flooded. Manifestly the present Mississippi channel has been 
recently widened, and the smaller, neighboring valleys show what must 
have been its character before the larger river was turned into its present 
course. That the valley has long been the channel of the main stream of 
the region is evident from the dendritic arrangement of the tributaries, 
but that this main stream was, previous to the ice period, a relatively 
small stream there is every reason for belief. 

It seems impossible, for the present, to fix definitely the period during 
which the valleys of the region were cut. The attempt has been made to 
correlate the plane at the top of the Galena with the Tertiary cycle of 
erosion, and that touching the tops of mounds with the Cretaceous. f 
There is, however, but little evidence to sustain this view, and there are 
a few facts which seem to be against it, so that the matter may well be 
considered very uncertain. 

THE OLDER DRIFT. 

Fringing the driftless area on the southwest, but much better dis- 
played in the southern part of the state, is a topography notably diflFerent 
from that just described. It is in the region of the older drift and is well 
shown in all the area south of a line drawn across the state through Iowa 
City and Des Moines. In this region rock exposures are relatively few. 

•tjeverelt ; Hon. 8. Geol. fliiry. 87. 
fHenhey; Amer. Geol. vol. 20, pp. 243-2-88. 
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Deep borings and mine shafts show, however, that the rock surface is 
nearly as deeply trenched by streams as is that of the driftless area. Deep 
down 400 feet below the high, upland prairies, the drill plunges into the 
sands and gravels of old river beds. The streams which, before the ice 
came into the country, flowed in valleys as deep, narrow and tortuous as 
those of the Oneota, Little Maquoketa or Tete des Morts, are now 
blotted out. The whole country has been smoothed over, the vallex-s 
filled and the uplands cut down. The general effect has been a levelling 
up. A new upland surface, approximately 100 feet above the old rock 
hilltops, has been produced. Below this newer upland the present streams 
have cut to an average depth of about 200 feet. Occasionally these ne\v 
streams are the lineal descendants of their preglacial prototypes, and run 
in rock cut valleys whose sides are veneered with drift. The valley sides 
have, however, gentler slopes and show soft, rounded contours. The up- 
land belts are narrow and, especially in the southwestern part of the 




Fig. 2S5. Loess topography near Iowa CII7. 

State, become narrow divides between streams. The bottpm lands are 
broad and the streams are bordered by alluvial plains. The secondary 
streams and their numerous branches are regularly and generously devel- 
oped. Everywhere there is evidence of long-continued action. The 
surface shows the typical erosion topography such as is developed on soft, 
homogeneous materials. An example of this is shown in figure 255. Along 
the Missouri river borders the erosion has been very sharp, and the coun- 
try is minutely dissected. Here, too, the wind has intervened and has 
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heaped up the loose loess which forms the surface material, till sharp, 
conical peaks, precipitou$ bluffs and choked river valleys abound. This 
topography is excellently shown in the vicinity of Sioux City and Council 
Bluffs. 

THE YOUNGER DRIFT. 

Approximately the northern half of the state is covered by the newer 
drift. It is in this region that the marks of the ice are most abundant. 
Across the central portion of this northern are^ are the marks of a great 
tongue of ice which crossed the state line with a front stretching from 
western Worth county to Osceola, and extended down to the present site 
of Des Moines. This was the last ice sheet which invaded Iowa, and- the 
heaped-up, moranic knobs around the border and within the area covered 
by it are as fresh and sharp as many moraines of living glaciers. The 
country is marked by many lakes, and much undrained territory. The 
hills are rough and irrelgularly placed, and have no constant relations to 
the streams. Much of the country is wholly uninvaded by streams, and 
consists of great, level flats dotted by shallow bogs and small swamps set 
with water-loving grasses. Evcrjrwhere there is evidence of the reccnt- 
ness of the ice invasion. 

East of the moraines which border this area from the north state line 
to Hardin county, and stretching from them to the narrow border of 
older drift west of the driftless area, is a region which seems not to have 
been so recently occupied by the ice; the lakes have disappeared, and un- 
drained areas are few. There arc no moraines proper, though along much 
of the border there are peculiar ridges and heaps of loess which are in a 
measure genetically akin to them. The river valleys are very broad and 
very shallow. The stream courses are erratic, and the drainage basins un- 
balanced. The streams occasionally turn aside from a broad, even plain to 
cut through clusters of high, rocky hills. One frequently ascends from 
the plain when approaching the river valley, though the stream itself is 
of course below the level of the plain. The peculiar hills, the strange 
behavior of the rivers, and many minor factors indicate that it has not 
been long that the ice has left the country to the fashioning of the rivers, 
but the amount of work which the latter have done indicates that the 
period has been appreciably longer than in the north-central part of the 
state. 

In the northwestern portion of the state, west of the moraine and 
from Sac county to the Minnesota line, is an area which is in many ways 
to be linked with that just described. There are no corresponding loess 
ridges, so far as the area has been investigated, and the stream courses are 
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normal enough as far as direction ns concerned. The erosion has not 
been, however, so vigorous as in the area of older drift, and the stream 
action seems to have about equalled that in the northeast. In the absence 
of lakes, but occasional presence of sloughs, the country also resembles the 
latter. The exact relations of this area to that lying east of it are as yet 
unknown. 

In all this northern portion the drift is even thicker than in the 
southern half of the state. Rock exposures, except in the northeast, are 
rare, and bluflE slopes, except along the major streams, are unusual. Ex- 
cept in (the extreme northeastern part of the state, the area is drift cov- 
ered, and the smoother, gentler slopes which mark drift covered areas are 
common. 

GEOLOGY. 

The physiography of the state afford an accurate index to its geol- 
<^gyi especially if the younger or surface formations be considered. So far 
as plants are concerned it is the geology of these surface formations which 
is especially important. Over much of the larger portion of the state the 
underlying rocks crop out at only rare intervals, and while these occa- 
sional outcrops afford often the peculiar conditions most favorable to cer^ 
tain individual plants, the major flora of the region must be that sup- 
ported by the drift and related soils. The underlying strata have but a 
secondary importance from the present point of view, and will be treated 
but cursorily. 

THE ROCK SERIES. 

Sioux Quartzite. The oldest rock in the state is exposed over a few 
square miles in the northwestern part of Lyon county. It is the Sioux 
quartzite and consists of a hard, vitreous quartzite, usually thoroughly 
indurated. It does not yield readily to weathering, except that frost 
action breaks it into rectangular blocks, and aids in the formation of the 
river canyons familiar in the region. (See figure 256.) The quartzite 
contributes but little to the soil, but its^ influence in a physical way has 
brought about a distinctive flora.^ The area of outcrop is small, but the 
quartzite and certain associated porphyries, granites and schists occa- 
sionally found in the deep wells of the region formed probably the 
earliest portion of Iowa to be exposed. These beds are part of a long 
tongue stretching southwest from the Archean complex of Minne- 
sota, and are related to the older rocks of central Wisconsin. The 



•Shlmek : Proc. Iowa Acad. Sci. , 4 : 72-77. 
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later sandstones and limestones of the Paleozoic were laid down in 
the great basin betAveen these two ancient land masses. As the 
whole of northwestern Iowa has been buried beneath the Cretaceous 
beds which were laid down over the upturned and eroded older 
strata, the beds next in age to the quartzite are found in the extreme 
northeastern part of the state, where they lie on the flanks of the Wiscon- 
sin land. From the northeast to the southwest, successively younger 
strata are found in parallel and concentric belts, from the Cambrian 
thrdligh the Upper Carboniferous. As pointed out by Norton- these 




Fig. 266. Jasper pool In Lyon ooanty. The bluffs are formed of Sioux quartzite. 



beds lie with a gentle southward inclination and, in the north, sag toward 
a line approximately marked by the upper Des Moines river. To the 
southwest the beds lie approximately level, and, in the southwest and 
again at Ames, the lower beds rise in a dome which is concealed below 
the later beds. From Cambrian to Carboniferous the different forma- 
tions of the Paleozoic occur in regular sequence. The presence of out- 
liers indicates an occasional overlap, and retreating cliff erosion. In the 
western portion of the state the Cretaceous is found, laid down evidently 
after a considerable erosion, and resting indiscriminately on all the mem- 
bers of the Carboniferous. 



*Iowa. Qeol. Surv., 6: 187. 
24 
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Cambrian, The Cambrian sandstones outcrop along the Mississippi 
river and its tributaries in Allamakee and Clayton counties, and occur in 
the valley of the Oneota or Upper Iowa river as far west as Winneshiek 
county. The maximum thickness of the formation, which is estimated by 
Norton at about 1,500 feet^, is nowhere exposed, only the upper part 
being seen in Iowa. The great bulk of the Cambrian is made up of the 
Basal sandstone which is covered by the Lawrence shales and limestone, 
and this in turn by the Jordan sandstone. 

Ordovician. Above the latter is the Ordovician or Lower Silurian, 
which occupies the surface between the Cambrian outcrops and the Niag- 
ara escarpment, running from northeastern Howard county to Clinton. 
The Ordovician here consists of four members with minor sub-divisions, 
the whole having a maximum thickness, as estimated by Norton, about 
equal to the Cambrian. The lower member is the Oneota dolomite with 
its upper and lower divisions separated by the New Richmond standstone. 
It is this rock which mainly forms the picturesque clifls of Allamakee 
county and which is often known in geological literature as the Lower 
Magnesian. Above it is the Saint Peter, a sandstone of remarkable pu- 
rity and uniformity in character and thickness. The Saint Peter is cov- 
ered by the Galena-Trenton series, really one formation of which the 
lower portion is undolomitized, and is known as the Trenton, while a 
varying portion is dcrfomitized from the top downward and has been 
named the Galena. The rocks of this formation form the cliffs around 
Dubuque, and are the source of the lead and zinc ores of the state. 
Above these cliffs, and stretching by easy slopes up to the base of the 
Niagara escarpment, are the Maquoketa or Hudson river shales. 

Niagara. The Niagara or Silurian, is divisible into several minor 
formations^ but for ordinary purposes may be considered as one great 
idolomitic bed stretching across the northeastern portion of the state. 
Where not too heavily covered by the drift it yields a very ruggpd topog- 
raphy. Usually, however, the great drift plain sets in at the outer edge 
of the formation so that there is little by which to topographically dis- 
tinguish its area of outcrop. 

Devonian. Southwest of the Silurian is the Devonian which is very 
largely made up of non-dolomitized limestones. In its upper portion it 
contains an important shale bed, the Lime Creek, noted for its well pre- 
served fossil remains. The Devonian also includes an important breccia 
which indicates that the conditions were not wholly undisturbed in this 
middle region in Devonian time. There is in addition an unconformable 
member as yet known only in Johnson and Muscatine counties, and 

^lowaQeol. Surv., toI. 0:pl. 6. 
*Iowa Oeol. Sarv. . 6: 4S-60. 
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called the State Quarry beds. It is noticeable for the peculiar character 
of the fish remains found in it.^ 

Lower Carboniferous. The Lower Carboniferous or Mississippian 
is also very largely made up of non-dolomitized limestone, though its 
lower member, the KinderhocA, includes an important shale bed, some 
sandstone, and the magnesian limestone and oolite quarried at Marshall- 
town. The middle and upper members, the Augusta, or Osage of some 
authors, and St. Louis, include a smaller proportion of sandstone and are 
almost wholly calcareous. 

Upper Carboniferous, The Upper Carboniferous (coal measures) 
covers approximately the southwestern third of the state, and rests un- 
conformably upon the St. Louis, and occasionally on earlier rock. This 
division includes two separate formations. The lower, Des Moines series, 
is largely made up of sandstone and shale and carries most of the pro- 
ductive coal seams. It occupies a strip of country extending approxi- 
mately from Fort Dodge to Keokuk and from What Cheer to Winterset. 
Southwest of a sinuous line drawn from southeastern Guthrie county 
through Madison, Clarke and Wayne to the southeastern corner of De- 
catur county, the upper division of the coal measures is exposed. This 
division consists largely of shales and limestone, and carries but little 
coal. It underlies the Cretaceous for some distance to the north, being 
found along the Missouri river as far north as Monona County. 

Cretaceous, The Cretaceous as found in Iowa includes a basal 
member, in part conglomeritic and largely arenaceous, running up into 
shales, and known as the Dakota. Above it is a series of shales and chalk, 
together belonging to the Colorado, and known separately as the Benton 
and the Niobrara. In Sioux county there are a few patches of a still 
later shale belonging to the Pierre. The latter is the youngest formation 
in the state certainly earlier than the drift. There are some sands in 
certain of the northwestern counties which may represent a portion of 
the interval between the close of the Cretaceous and the* invasion of the 
ice, but the exposures are few and the relations are uncertain. 

THE DRIFT SERIES. 

The general distinctions between the older and younger drifts were 
noted in describing the physiography. There is, however, a much greater 
variety in the drift series than this single division indicates. There are 
in fact evidences of at least four and probably five separate invasions of 
the state by glaciers. These invasions were separated by interglacial in- 
tervals in some cases much longer than the whole of the period since the 

•OalTin : Iow» Geol. Surv. , 7 : 72-7«. 
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ice has left the state. During these intervals the state, and at least much 
of the country to the north, was wholly free from ice and the climate 
probably did not differ much from that now prevailing. 

Pre-Kansan. The earliest ice invasion was the Pre-Kansan. But 
little is known of it since only scattered patches of the Pre-Kansan drift 
are found. So far as is known it nowhere outcrops except where the later 
drift has been eroded. At many points it is absent, presumably having 
been destroyed or so worked over as to be unrecognizable in the later 
glacial periods. Between it and the Kansan is the Aftonian interval rep- 
resented by but few deposits which can be certainly recognized. The 
length of this interval and the climate prevailing are almost wholly un- 
known. 

Kansan. It is the Kansan drift which covers the greater portion of 
southern and western Iowa. It consists largely of bowlder clay, usually 
blue at the base but alternating above first to yellow and then to a deep 
reddish brown. This change of color and the accompafiying phenomena 
of oxidation, ferrugination, decalcification, etc., are believed to indicate 
that the drift was long exposed to weathering before the beds resting on 
it were deposited. 

Illinoian, In the extreme southeastern portion of the state there is 
an area covered by a later drift which in general constitution and char- 
acter is similar to the Kansan. It is, however, quite distinctly younger 
and is separated from the Kansan by a well developed soil horizon repre- 
senting the Yarmouth interval. The drift itself is called the Illinoian 
and the interval which followed it is known as the Sangamon. 

lowan. Succeeding the Sangamon interval was the lowan invasion 
which covered the most of the northeastern portion of our own state and 
certain parts of Illinois. The lowan ice behaved in a very peculiar fashion. 
It seems to have been very thin, particularly along its edge, and stretched 
out in a series of long tongues, giving a very crenulate margin. The 
drift itself is very thin but the area covered by the lowan is characterized 
by the immense size and number of the surface bowlders. It was appar- 
ently during the lowan period that much of the southern portion of the 
state became covered by the loess. The latter is a fine silt or clay, usu- 
ally buff in color rarely showing any signs of stratification, and carrying 
no pebbles other than lime balls. It spreads out in an irregular sheet 
forming the surface material throughout the entire state except in the 
portion covered by the lowan or Wisconsin ice sheets. 

Wisconsin. Later than the lowan, and separated from it by an in- 
terval presumed to be represented by certain fossiliferous beds near To- 
ronto, is the Wisconsin drift. In Iowa we have no representatives of the 
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Toronto beds and are forced to rely on superposition, the slight topo- 
graphic difference, and the moraine which generally borders the Wiscon- 
sin, to discriminate between it and the lowan. The general character of 
the country covered by the Wisconsin has already been noted. 

SOILS. 

From the foregoing it is evident that the soils of the state are only 
indirectly related to the underlying rock series. While the bulk of the 
drift material is derived from the neighboring strata, there is much for- 
eign material incorporated as well. The glaciers gathered up the loose 
material or ground off the harder rocks over a considerable area to the 
north and dumped a generous share of this heterogeneous mixture within 
the borders of Iowa. An examination of a bit of the material' shows a 
great variety in the particles. They are derived from nearly all the va- 
rieties of rock. Some are merely ground up and hence are only potential 
plant food. Others have been oxidized or are otherwise acted upon by 
the agencies which prepare the rock for the plant. Mixed with this ma- 
terial are bits of wood and vegetal matter which, by developing into 
humus, aid in enriching the soil. 

There do not seem to be many wide and constant differences in drift 
soils. As a rule they are more sandy than the usual loam. Their chief 
characteristic is their variability with regard to moisture content. Their 
heterogeneous texture leads to all conditions from those of drouth to 
drowning. With careful cultivation, however, this can be very largely 
controlled. The drift soils prevail throughout the areas of the Wiscon- 
sin and the lowan, though often buried beneath a few inches of fine 
homogeneous material, probably very largely wind blown. 

Much the larger portion of the state has a loess soil.- The loess, 
while composed of the same material as the drift, is very fine and is re- 
markably homogeneous In texture. This gives it, except in gumbo re- 
gions, the valuable characteristic of an even moisture content. It is in 
almost every instance abundantly supplied with all the elements of plant 
food, and, with its ability to absorb and retain moisture, it is among the 
best of soils. Curiously enough in areas of very thick loess it is not so 
good as where spread out as a thin sheet over the drift. To some extent 
this seems to be a matter of the topographic development of its surface, 
but it is not certain but that there are other factors in the case. 

A third common soil type in the state is the Alluvium which oc- 
curs so commonly along the streams, particularly in the region of the 
older drift. Since, however, it differs in no way from Alluvium as de- 
veloped elsewhere it need not be described. 
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The Ecological Distribution of Iowa Grasses. 

GENERAL DISCUSSION. 

Plants are dependent on their surroundings. The nature of the soil, 
such as mechanical and chemical conditions, as well as climate are factors 
of the greatest importance in the life relations of plants. Naturally in 
a prairie state like Iowa there is less variation than in a region broken by 
mountain chains, lakes and bogs. It will not be necessary to treat in 




Fio. 267. ApprcMush to Ledges, Boone oounty, Iowa. Oarboniferons sandstone. DarUhonia siHcata, Cladonia, 
^{ytrfeAiimonthebArealopes, BromuM jmrganB^ Futue>a Untlla and ulipreUa J7y<<Hx in woods. Br<igro»Ua 
eopiUoHt on sandy banks ; B, PunhU in sandy bottoms. (J. A. Caughey, Photo. ) 
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detail all of the regions of the state but to call attention to a few of the 
leading physiographic features and the plants found there. The subjea 
has been discussed briefly by the writer in several papers. 




Fio. 258. Forest, Allamakee county, Iowa. TVizut Canad^ntis, Poa Wo{/ii, Bet- 
ula papyHfera, Abie* btUtamea tkod DiervUla trijlda (L. H. Pammel, Photo.) 

Topographic features exert a marked influence on the distribution 
'of plants, such differences are readily observed in the distribution of 
grasses, even in a state with a topography so uniform as in Iowa. It will, 
therefore, be of interest to discuss some of these features. The greater 
part of Iowa lies betwen 90° and 96° longitude, being nearly 90° at 32° 
latitude just north of Qinton and 96° 30' at the west side, in Plymouth 
county. The boundarj* line on the south is somewhat more than 40® 
30', on the north it is 43° 30'. The southeastern county, Lee, exceeds 

Some Bcolofflcal notes on Iowa Orassee. Proc. Soo. Prom. Agr. Sol. 1898: 204. 
Contr. Bot. Dept. I. S. O. 12. 

Prellmlnarj notes on the Flora of Western Iowa, especially from the Phyttographioal, 
Boological Standpoint. Proc. la. Acad. Sci. 9: 162. Oontr. Bot. Dept. I. S. a 21. 
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this by about one-fourth of a degree. On the 42d parallel of latitude 
the distance across the state is 380 miles. On the east the state is bounded 
by the Mississippi, on the west by the Missouri, and in the northwestern 
part of the state the counties of Lyon, Sioux, Plymouth and a small por- 
tion of Sioux, by the Big Sioux. Owing to the general trend of the 
streams, the northern and southern boundaries are not separated by 
rivers from the adjoining states, except a small portion of Lee county, 
where the Des Moines forms the boundary. On the whole, the state is 
what may be called a typical prairie state, consisting of undulating hills 
traversed by numerous small streams which during the greater part of 
the year carry but little water. Toward the Mississippi, especially in 
the northeastern part, the country is decidedly rough, especially in Clay- 
ton, Allamakee and Winneshiek counties. 




PlO. 850. Marsh in northwestern Iowa, Spirit Lake. Olyceria nervata, Erigeron 
annuus, Juncua. (L. H. Pammel. Photo. ) 

DRAINAGE. 

About three- fourths of the state is drained toward the Mississippi, 
receiving its drainage as far back as 95^^ longitude from the eastern part 
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of Dickinson, Emmet, Palo Alto, Buena Vista, Sac, Carroll, southeast 
part of Audubon, Adair, Warren and Appanoose counties. The getleral 
trend of the streams is in a southeasterly direction. The counties of 
Lyon, Osceola, Sioux, O'Brien, Plymouth, Cherokee, Ida, Woodbury, 
Monona, Crawford, Harrison, Shelby, Pottawattamie, Mills, Cass, 
Montgomery, Fremont, Page, Taylor, Adams, Union, Ringgold, De- 
catur and Wayne are drained entirely toward the Missouri, although 
several streams of considerable size reach the Missouri in that state. 

GENERAL TOPOGRAPHY. 

General topography exerts a marked influence on vegetation. This 
is much more pronounced in regions with considerable altitude, since 
some plants are quite sensitive to slight changes in altitude and other cli- 
matic conditions. It is, therefore, important to discuss altitude. Al- 
though Iowa is a prairie state, and one in which but slight variation 
might be expected, there are some strongly contrasted topographic fea- 
tures which have been set forth in papers by Calvin,^ Keyes,^ Beyer,' 
Norton,** Tilton and Bain.^ 

ALTITUDE. 

The altitude varies throughout the state, but, on the whole it is 
much more uniform than in many other sections of the United States. It 
is far less variable than the altitudes of Nebraska and South Dakota. 
Though the altitude of Dickinson, Emmet, Palo Alto and Carroll coun- 
ties is greater than those occurring in eastern Iowa, especially northeast- 
em, the country presents a far less broken appearance than the rugged 
bluffs along the Mississippi in the region about New Albin and Mc- 
Gregor. While altitude is an important factor in the development of 
plant life, especially in mountainous regions, as in the Rockies and 
elsewhere, where different species often take on an entirely different char- 
acter within a few hundred feet, showing marked zonal distribution. Al- 
titude is not so important a factor in the distribution of grasses and other 
plants in Iowa as might seem at first sight. The general aspect of the 



1. Qeologx of Allamakee county. la. Geol. Surv. , 4. 

2. Qeology of Lee county. la. Geol. Surv. , S. 

8. Geology of Marshall county. la. Geol. Surv. 7. 

4. Geology of Linn county. la. Geol. Surv. 7. 

0. Geology of MadlBon county. Ta. Geol. Surv. 7:494. 
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grass flora of Dickinson county is not unlike that of Story or Dubuque 
counties. On the high prairies of the former county Andropogon scopa- 
riuSjA, provincialisjElymus robustu5,Panicum Scrtbnerianum and Sporo- 
bolus heterolepis abound. However, the Sporobolus cuspidatus and 
Elymus Canadensis are conspicuous features of the gravelly hills, and 
hills and knolls of Dickinson county. 




The altitude of the Missouri river basin is not far from looo feet. 
It is somewhat less on the immediate shore lines of the Missouri, and 
more than this toward the interior and northward. The following alti- 
tudes are taken from the Iowa Geological Survey^ and Gannett's table 
of altitudes: 



1. Bain, H. F., Gtoology of Woodbnrj oounty, la. Geol. Sorv. 8: : 
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STATION. 



ALTITUDE. 



AUTHORITY . 



Add 

Ames 

Chatsworth, Bis: Sioux Valley 

.Carroll, tops of hills 

Council Bluffs. Federal building^ 

Dalton, Floyd Valley 

Des Moines 

Dubuque 

Keokuk 

Merrill , Floyd Valley 

Mason City 

New Albin 

Saliz, Missouri river 

Sars^ent's Bluff, Missouri river 

Sioux City (low water) , Missouri river 
Sioux City (reservoir) , Missouri river. 

Struble, Floyd Valley 

Westfield, Big Sioux Valley 



890 

926 

1,152 

1.400 

989 

1,212 

799 

611 

505 

1.167 

1,132 

648 

1,092 

1.103 

1.076 

1,342 

1,271 

1,131 



C, M. & ht. P. 
C. &N. W. R. R. 
C, M. &St. P. Ry. 



S. C. & N. Ry. 
C, R. I &P. R. R. 
C. G. W. R. R. 
C, B. &Q. R. R. 
I. C. Ry. 

C, M. &St. P. Ry. 
C, M. &St. P. Ry. 
S. C. &P. Ry. 
S. C.&P. Ry. 
Mo. River Comm. 
City Engineer. 
S. C. & N. Ry. 
C. M &St. P. Ry. 



Temperature is influenced to a considerable extent by the condition 
of the atmosphere. For instance, in 1898, Mr. Sage recorded clear, 
partly cloudy, and cloudy days for the year as follows: 



Clbar and Cloudy Days. 1898 and 1900. 
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FOR 1898. 

Total clear days 

Total partly cloudy days 

Total cloudy days 

FOR 1900. 

Total clear days 

Total partly cloudy days 

Total cloudy days 



152 


156 


120 


93 


91 


129 


120 


118 


95 


242 


169 


200 


31 


86 


74 


92 


110 


91 



87 



164 

111 

90 



Such grasses as Bouteloua oiigostachya, B, racemosa, Schedonnardus 
paniculatus, Buchloe dactyloides and Sporobolus cuspidatus are influenced 
by the drier conditions prevailing in the western and northwestern part 



GRASSES OF IOWA. 



885 



of the state, but it must not be assumed that temperature and moisture are 
the only features that govern the distribution of these plants. Coming to 
the eastern part of the state, along the Mississippi, we find such strikingly 
southern species as Trioda cupraea, T. purpurea, and Tripsacum dacty- 
loides, the latter species occurring in Decatur and Wayne counties ; Pani- 
cum filiforme, Aristida intermedia and Eragrostis trichodes, I'h rough the 
northern portion of the state, especially the area aflEected by the glacial 
drift, there are a number of typical boreal t>'pes such as Hierochloe bore- 




Fig. 261. Morainal lake, Cerro Gtordo oount j, Iowa. Hierochlot borealU, CalamcigroatU 
eonfinUt Bromua KcUmii and Cypripedium. (Charlotte M. King Photo. ) 

alts, Bronius Kalmii, Calamagrostis confinis, Poa nemoralis and Scolo- 
chloa festucacea. 

Mr. Sage and Doctor Chappel of the Weather and Crop Service 
report the temperature data for various stations in Iowa as follows: 
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TEMPERATURE DATA. 

Mean monthlj and manual temperature at various Iowa stationa, for the number of 
years named in the last column . 



Stations. 



Albion .*.,.. ,.. 

Alufooa, .<*..*.,.,*...«...,. 

Amana „, ,,- 

Aiui» — * .»„........._.,. 

Brookfif de ...,.,. 

Oedar Haptda ......... 

Crpisda *.♦.. 

Clinton..,.. .,._., ..... 
ISaveiiport - . ...,., 

Desi Moiiiea 

DobiKine ...*....,. 

Elkftjiei- 

Fairfield.... 

Ft. Mmliaoii.... 

Gar riHi vJllo ........ . . , . . 

Glen wood — , * 

(iuttt^Qburg ...» .,...#....... 

Ida Qrove .. .. ». ,...*.... 

lodep^ndenoe 

ItwaClty 

Keokuk . ,.,. 

Loffan , 

Moutlctillo..,,..., - ,. - 

Mt , Vernon , , 

Ka^hua .»..*. ... 

Newton 

Osn^i* .. . ..,..,.... ........ 

Omaha...... ..,, — ...,., 

OsknItMMa 

Smi Eh Land 

Ww^hington . 

W</.4lej ...........,* , 



^2. 






48.4 

49. S 
4&.] 

13.3 
43 U 
17.8 
50. 1 

50. rt 
ly.O 
4H.8 
4fl.4 
5L2 
i^4 

48. S 
■14. fl 
57. ii 
47.2 
4ii.l 
^Ld 
49.2 
4a.H 
4J^.7 
41. H, 
is. 4 
4b. ^ 
50. b 

49. i 
44.5 
50.fi 
51. 



60,^67.7 

fie.0 5§.fl 

5a. 4 60. 
50.^00 2 
tJt. 70.8 
WJ. (1109. fl 



70.0 
73.4 



7a. a 70 a 



-30.4 
80. ti 
.lO.O 
153.0 
56 fi 

57.8 
70.2 
oR7 
60.1 
fla & 
61 
50.5 
60. B 

,90 T 

56.1 

62-8 

1.3 



^19.5 

70.0 

7d 

65.4 

70.1 

66.7 

78.4 

60.1 

aas 

7f 
09.5 
68.7 
70.4 

7lh3 
66.4 
71.4 
00.6 



60.3 



, 16.6]ai.4 3J.74?l. 3 00 0j74 0l74. 7LB 62, 2 50.0 SS.6 2S.0 ifiLfl .. 



75.0 
78.4 
74.5 
70.8 
73.4 
75.0 
"1.4 
74.4 
73.7 
7 J. 8 
77.ft 
60.1 
3.5 



70. f 



72. a 
66.0 
71.6 
68 5 
70.6 
7Z7 

a. 1 

1 



70.8«-.a 



Ul 



74. 5 66. 7 



66.6 
710 



fla, 167.0 



72 .^ 
7J. 



7a 6,6: 

81.0 82.3 
78 4170.2 
74.1|T1 3 

77.174.4 

74. K 72 5 

75. 70.0 

74.1 7Llf 
70.6'6fl 3 

■I 7;71.S 
69.4 6a 4 

76.8 74.0 
76.0 70 
7^7l70.» 

77.9 73.6 
6 75 7 



60 5 
50.0 
61.4 
030 
61,0 
82,6 
a8.l> 
8g.6 
64.5 
83.6 
63.5; 



fl£.l 



5i^, 

61.7 

ati.5 

71. (* 



40.) 
40.8 
SO. 7 
40. 
46 6 
40.4 
45.8 
40. 9 
5« 1 
5l>.0 
50. 
47. 

ao.7 

5S.7 
10.1 
4S.9 

47.1 
62.0 



20. 7 17. 1 
31.1 17.8 
31.1^2.1 
31.3 33.7 
8L.4 



_.._ I?: 5 
B4.&25.0 



61.8^48 2 
63.060.3 
Oa, 164.1 



62.7 
61.5 
620 
57. T 
61.6 
58.0 
03.9 
03 
56,K 
09.8 
66.4 



51. B 
48.7 
49. J 
48. S 
49.6 
4a6 
52.7 
50i5 
49 5 
51,0 
«4.t 



20.2 
B5.2 
60.8 

m.^ 

35.1 
31.2 
36-0 
882 
28.9 
33. 
31.0 
41 6 
33.2 
35.3 
40.0 
S66 
J. 2 
331.8 
^0 
a2.6 



18.4 
35 
28.0 
23.6 
26.1 
^.2 
85.6 
^6.0 
10.6 
25.1 
19.3 
25.2 
21.T 
27.0 
20.8 
24.5 
22.8 
21. 1 
1« 1 
22. r 
21.1 



98.4^4 

a&.93(L5 
afl.»]6.4 
3&, 4 io. 1 
85l8 22.8 



43.8 
43,6 
45,0 
47,8 
14.2 
47.5 
42.5 
47.0 
49.8 
48.3 
48.0 
4A.5 
47.8 

sas: 

41.8 

4«.5 

44.0 

54.5 

45 

47.6 

40.0 

4a. a 

45.9 
46.4 

41.8; 

46.6 
4^2 



6 
II 
19 
10 


14 
10 
10 
26 
18 

m 

14 

V 

8» 

7 

to 

17 

7 
24 

ni 

2t) 
23 
42 
12 
7 
9 




40 4 IS 



47.0 

48.0 
40.0 
40 5 



PRECIPITATION DATA. 

Average monthly and annual precipitation (rain and melted snow) at yarious stationa 
for the period of years named in the last column. 



Albion 

Algona 

Amana . 

Ames 

Brookside 

Brookville .... 
Cedar Rapids . . 

Cresco 

Counoil Bluffs . . 

Clinton 

Davenport ... 

Denmark 

Des Moines 

Dubuque 

Dvsarc . . 

Elkader 

Fairfield 

Ft. Madl.«<on.... 

ftarnavlllo 

Glen wood 

Guttenberg .... 
Ida Grove 
r^ifpendence .. 



l.-r: 

l.(" 
l.-l 

I.! 



3.6:li..i 



Mil 
l.irj 

i.nii 

1. 46 

l.<U 
1. 1 ! 
l.f ^ 

1.4'. 

l.i-a 
l.C^ 

i.n 

It; 



11 I.: 



17 


2.04 


4.18 


5.11 


1.64 


4.40 


3.',': 


1.84 


1.(8 


34.45 


. ^ 


:\ Ui> 


3.46 


4 r,2 


:i.i'-j 


3.28 


■i. n 


1.30 


.90 


27.77 






4.24 






8.84 


2.^ A 


1.82 


1.4S 


33.6t 






4.0i» 






8.64 


2.:.'4 


1.27 


i.to 


m44 






4.82 
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3 '"!' 


2.2* 


im 


40.98 






3.88 






3.00 


2.''.i 


1. 77 


1JV2 


32.24 






4.71 






2.87 


2.^«iU.fil 


1,75 


SJ.57 






3.47 




3.94 


2..;'1 1.50 


J. 42 


81. 45 


.>■ 




4.59 






8.46 


3.1 J 1. ]i.i 


.09 


AH 36 


•/i 




4.47 






3.28 


2.'.- : VI'. 


2.11 


.17.46 


]] 




4.31 






8.21 


2. - ■: o1 


l.U} 


33.50 


K2 




4.47 






2.M) 


8. ■: ; < 


1.94 


35.56 


45 




4.62 






3.40 


3." I '^IJ 


MO 


85.06 


'J I 




4.16 






4.19 


■l.n'^H 


iM 


84 56 






3 89 






4.76 


3. :m 70 


1,08 


34.30 






8.82 






3 90 


2.:.i 1.76 


2,^ 


88.26 






6.60 






2.86 


2.H2 


j,i:f: 


1.80 


8fr.21 


77 




4.80 






3.69 


2 iJ^ 


2.20 


i.gw 


af7 fkH 


2h 




3.25 






4.65 


8. 21 


1.08 


i.oe 


JW.85 


^'\i 




5 8« 






2.20 


2.48 


l.OO 


.77 


SO. 80 






3.66 






8.87 


2.;J4 


2.01 


L8i 


B4.18 






3.85 






3.84 


2.70 


1.00 


.U 


88.62 






4.17 






4.70 


2.37 


1.118 


LIS 


33.87 



7 
' 14 

; a 
It 

no 
11 

rsi 

;iy 

113 
1 17 
»£& 

112 
US 

>u 
1 1& 



J 37 
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The regions here considered, naturally, would not show very much 
variation in temperature except such as is due to latitude. But the north- 
western portion of the state, because of its higher altitude and open 
prairies, is somewhat cooler than the more thickly wooded portion of 
southeastern Iowa. It is an undisputed fact, however, that thermal belts 
extend along the Missouri and Mississippi rivers. Certain varieties of 
apples and cherries may be grown along the Missouri that will not suc- 
ceed further eastward in the same parallel of latitude. Mr. Greene^, in 
a paper read before the Iowa State Horticultural Society, has very strik- 
ingly brought out these facts in studying fruit bloom. He says, ''The 
maps for April, 1899 and 1900, show the average temperature on the 
morning of the first day of May. In 1899 there were nine thermal lines 
presented, 54*^ to 46', inclusive, and in 1900, eight, 56^ to 49^. The 
normal temperature for April is 49.5 , so that April, 1900, was 2.7"^ 
above the average temperature for that month and ought to be three days 
earlier. And so it proved to be by the tree record. Last year it was 
reported from the same place on the 26th, just^ree days earlier. 

In 1899, the isotherm 51^ ran through Clinton, Linn, Van Buren, 
Fremont and Pottawattamie counties, on April 30th. In 1900 it was 
in Allamakee, Buchanan, Kossuth and Lyon counties. The eastern part 
was colder, relatively, in the spring of 1900 than, in 1899, as compared 
with the central and western part of the state. 

Heat is an important factor in the development of plants. The 
plant zones of Humboldt were established by connecting the points hav- 
ing the same mean annual temperature. He called these isothermal lines. 
On this basis there were established the Boreal, Austral and the Tropical 
1. Greene, W.. Report la. State Hort. Soo. 1900: 322. 
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zones. It was found, however, that zones established on isothermal lines 
did not express the true conditions, since two points of the same mean 
^annual temperature may show wide diflferences in the extremes of an- 
*.nual, monthly or daily temperatures. It was found that life processes 
depend on these more than on the mean, hence some other basis must be 
established for the life zones. 




Fio. 282. Wooded bluffs near Missiflsippl river. The bare slopee covered with Andraposron «copar<«ff. 
A, provincialis, Bouieloua rcKemosa^ Hth09pemiufn canescens, Cattilleia seatilifiara. In the wood^ 
Calama>oro»tis Canadensis, Fesluoa nutans, Bromus purgans. (Charlotte M. King, Photo. ) 



Merriam establishes his life zones on another principle, namely, 
that it requires a definite amount of heat to accomplish the life^ cycle of 
the plant from the time of germination to maturity. That for a given 
species this is the same, being the sum of the mean daily temperatures 
during the cycle of vegAation. This is the physiological constant. 

Dr. Merriam recognizes the following classification : 



(1) 



(2) 



(3) 



{Arctic or arctic alpine. 
Hudsonian zone. 
Canadian zone. 

{Alleghanian 
Arid transition. 
Pacific coast transitioD . 



Transition zone . . 

Austral Region. Upper austral zone. . 
Lower austral zone . 
Tropical Region. 



f Carolinian area. 
" \ Upper Sonoran . 
f Austroriparian. 
\ Lower Sonoran. 
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Alleghanlan area. This area reaches its greatest development in 
this state along the Mississippi and reaches over to the Missouri river, 
extending farther eastward in southwestern Iowa, thence farther north 
along the river. The representative plants are : 

Juniperus Virginiana (northward). Ttlia Americana. 

Quercus macrocarpa, Sanguinaria Canadensis. 

Corylus Americana. Negundo aceroides. 

/^Aus glabra Ulmus A mericana . 

Prunus Americana. Acer sa^charinum. 

Dicentra cucullaria . Acer nigrum ( Ues Moines basin) . 

Solidazo serotina (northward). Aster Novce-Angliee (northward) . 

• 

Carolinian, This area reaches its greatest extension in southeastern 
Iowa, spreading northward to Dakota, with a few representatives. The 
representative plants are: 

Gymnocladus Canadensis . Juglans nigra . 

Morus rubra. Rhamnus lanceolata. 

Neiumbo lutea . Vemonia Noveboracensis . 

Polygonum Pennsylvanicum . Polygonum dumetorum var. scandens . 

Marlynia proboscidea . Eupatorium serolinum . 

Arid transition. This area reaches its greatest development along 
the immediate border of the Missouri river, on the loess bluffs, but ex- 
tends eastward to the divide between the Mississippi and Missouri rivers 
in Carroll and Dickinson counties. Representative plants are as follows: 

Cnicus canescens. Shepherdia argentea (N.). 

Symphoricarpos occidentalis . Helianthus annuus. 

Yucca ang ustiiolia . Helianthus ^' aximi/iani . 

Petaloslemon multiflorus. Gaura coccinea. 

Aplopappus spiuulosus. Gaura parvitlora. 

Grindelia squarrosa . Liatris punctata . 

Euphorbia marginata . Euphorbia heterophylla. 

Hosackia Furshiana. Lactuca pulchella. 

Erysimum asperum . Dalea laxillora . 

Psoralea esculenta. Mentzelia omata. 

Lygodesmia iuncea . Sjborobolus cuspidatus. 

Bouteioua oligostachya . Buchloe dactyloides {^ . W.). 
Schedonnardus paniculatu ^ ( N . W . ) . OxytroPis l^amberti. 
Astragalus lotiflorus var. brachypus . 

It should be observed that the zonal boundaries of plants are not 
sharply marked, but that the different areas contain some types of each 
of the areas. The main features of the flora are essentially prairie. The 
intermingling of western and eastern prairie types is most marked on the 
loess bluffs. 

ECOLOGICAL DISTRIBUTION. 

Mr. Whitford,^ who has made a study of the forests of northern 
Michigan, considers the forests under the subject of climatic, ecological 

* Life 2SoneB and Crop Zones of the United States. Div. BioL Sary. U. 8. Dept. A^rl. 
10. Yearbook U. 8. Dept. ArH. 1897: 116. 1804: 203-214. 
1. Bot. Qaz. 81: 291. 
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and historical conditions. The ecological factors are discussed under the 
heads of edaphic, atmospheric, hydrodynamic and biotic. 




Fio. 28& Poronx>ine grass the SHpa Mpartea. On grassy knolls, drift soil with 

Viola pedato, Echinacea purpurea and Ceanothu$ Amerieaniu. 

(Charlotte M. King, Photo. ) 

1. The Edaphic, The soil is an important matter with reference 
to the formation of plant societies. These conditions are often very; local. 
Some soils readily retain moisture, some absorb heat more than others, 
and this may determine largely the presence or absence of plants, as in 
Sporobolus cuspidatus which is so abundant on the loess bluffs and grav- 
elly knolls of western and northwestern Iowa. The amount of humus 
in the soil is likewise an important matter. 

2. Under the term atmospheric are included such factors as forms 
of heat, light and wind. We have only to notice how difficult it is to es- 
tablish a forest on the open prairie and how much easier it is to establish 
a forest in the forested area by proper succession of plant growth. How 
difficult it is for grasses of the forest to encroach upon the prairie. 

3. Hydrodynamic is used here to designate the action of tides and 
waves upon strand vegetation, and the action of stream and ocean cur- 
rents in distributing seeds. This has been an important factor in de- 
termining the presence of Spartina and I^ersia along our streams. 
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4. The biotic determine the tension line between forest and prairie. 
Plant rivalry determines the extermination constantly going on. The 
forest in our prairie state is constantly extending its area, as conditions 
suitable for the species are made. In western Wisconsin the hills were 
usually devoid of tree growth, but since the absence of fire, forest growth 
has spread to the grassy slopes ; the hazel and birch displacing the Andro- 
pogons and Boutelouas; the hazel later being displaced by the white and 
scarlet oaks. 

ECOLOGICAL CLASSIFICATION. 

Several diflEcrent classifications have been proposed for plant socie- 
ties. The classification of Warming is generally used in this connection. 
The author has made the following groups: xerophytic, halophytic, 
mesophytic and hydrophytic. 

XEROPHYTIC. 

The xerophytic grasses have leaves so constructed that the amount 
of water transpired is reduced to a minimum. The leaves never open, or 
roll up during dry weather. As an example, Festuca tenella, may be given, 
which grows throughout the state in dry soil. It is specially common in 
western Nebraska, Colorado, Wyoming and South Dakota regions where 
xerophytic plants are common. The Sporobolus cryptandrus and other 
western species occur on sandy-gravelly soil, and high prairies subject to 
drouth. Associated with this species we may mention Stipa spartea, and 
in the western part of this state along the Missouri, Sporobolus cuspida- 
tus, Calamovilfa longifolia, Sporobolus longifolius, Bouteloua oligos- 
tachya locally, and Bouteloua racemosa, more widely distributed. The 
xerophytic grasses of eastern or central, and southern Iowa usually occur 
on sandy .and gravelly soils, in which there may be an abundance of 
moisture at times, but as these soils are well drained, and easily give up 
their water, they become very dry. Here we find such grasses as Bou- 
teloua hirsuta, Aristida basiramea, Panicum capillare, Cenchrus tribu- 
hides and Festuca tenella; in southeastern Iowa Trioda cuprea, Panicum 
autumnale, Aristida oligantha and A, gracilis. Another most striking 
peculiarity of xerophytic grasses is that they grow in bunches. A single 
bunch many contain a hundred or more culms. These bunches are many 
years old. Some one has suggested that the low places in these bunches 
are formed for the purpose of providing the plant with water, as the 
central part is hollow and the surrounding part elevated. There can be 
no doubt that water collects in this way, but it is only incidentally that 
plants have utilized this water. This formation is brought about b\' the 
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death of the older and inner parts of the bunch. The border contains 
h'ving plants, the rootstckrks with the adjacent soil are naturally raised. 
Of the striking bunch grasses belonging to this series we may mention 
Cfilamovilfa longifolia and Sporobolus heierolepis, 

HALOPHYTIC. 

A close study of the structure of halophytes indicates that these 
plants are really xerophytic in their nature. Halophytic plants, of 
course, are such as are adapted to salt marshes and alkaline places, and in 
respect to their need of water and protection, they behave like the xero- 
phytic plants. Only a single species occurs in the state of Iowa that orig- 
inally was a strongly alkaline or salt marsh plant, namely the squirrel tail 
grass. This species no longer confines itself to these alkaline marshes but 
is found everywhere. 




Pro. 20S. Poa pratensU, Blue Orass in a planted grove. The conditions here are similar to thase 
occurring in pastured woodlands. (Charlotte M. King, Photo). 

MESOPHYTIC. 

The mesophytic t>'pe grades between xerophytic on the one hand and 
hydrophytic on the other. They are not able to stand the drying influ- 
ences of a sandy soil so well as halophytic plants, but are adapted to our 
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forest and prairie conditions. The leaves of these grasses are provided 
with buUiform cells which cause their rolling up when the soil becomes 
dry. Several grasses of this class are true bunch grasses, as Androposon 
SCO partus (the bunches often consist of loo or more culms), Dactyl is 
glomerata and Elymus robustus. These grasses may be divided into (a) 
those occurring in forests and woodland, and (b) those occurring in open 
prairie. The two communities sometimes merge into each other. In 
most cases the communities are easily separated. 




FiQ. ^60. Wild Kice. ^fizania o^uafica. Found growing with 6'a(7«taria, Phrctgrniies 
vulgaris mnd A cor us. Steamboat .'Rock. (Charlotte M. King, Photo.) 

Woodland: Diarrhena Americana (widely distributed and associ- 
ated with Elymus striatus, Festuca nutans, and Melica mutica. The 
latter though placed here prefers rather rocky, exposed places. Species 
bordering woods and copses: Andropogon nutans, Elymus Virginicus, 
Asprella hysirix and Fanicum macrocarpon, 

Frairies: The most conspicuous grass of the prairies is Elymus 
robusius, which grows to great heights, Andropogon scoparius, A. pro- 
vincialis, Muhlenbergia Mexicana, Fanicum virgatum, Sporobolus longi- 
folius, S. neglectus, and S. vaginaeflorus. 
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HYDROPHYTIC. 

These grasses are unable to withstand the injurious influences of dry 
soil and weather. Bulliform cells are rather poorly developed. The grassy 
grow in water or in moist places, however, some species grade into meso- 
phytic, as Panicum Crus-galli, an extremely variable species. We may note 
here that w^here these grasses occur, the soil is much colder, and the sea- 




Fio. 967. Andropogon soopariua and A. provincialU with Solidago 
rigida. Ames, Iowa. (Charlotte M. King. Photo. ) 

son is later than where the soil is well drained. The typical hydrophytes 
are represented by Zizania aquatica, which occurs not only in the bogs of 
northern Iowa (these very closely resemble the genuine peat bogs of 
mountains) and those occurring in Wisconsin and Minnesota but also 
occurs in the bayous of rivers and along the small streams in eastern, cen- 
tral and western Iowa. Panicularia aquatica, P. fluitans, common in 
most bogs of central and northern Iowa, and the Scolochloa festucacea. 
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abundant in several of our northern counties, are typical representatives 
of hydrophytes. Leersia oryzoides and LAenticularis are semi-hydrophytic 
grasses, the first in bogs and along bayous throughout the state, the sec- 
ond along the borders of streams in eastern Iowa, especially the Missis- 
sippi river. Phragrnites vulgaris, a cosmopolitan species, is common in 
eastern Iowa and in the cold, wet bogs and lakes of the drift area. Spnr- 
tina cynosuroides is less selective than many of the other species; it oc- 
curs in little valleys or in sloughs, and is mesophytic rather than hydro- 
phytic, although early m the season it may grow in ver>' moist soil. 



GEOGRAPHICAL DISTRIBUTION 
OF GRASSES. 



BY 
L. H. PAMMEL. 



CHAPTER IV. 
Geographical Distribution of Grasses. 

Grasses are widely distributed over the earth's surface. Although 
the species of the order are not so numerous as the Compositae, Legum- 
inosae and Rosaceae, yet in number of plants the grasses outrank every 
other order. Grasses are an important constituent of the meadows of 
temperate and .colder regions. A meadow has a ver>' different aspect 
than a plain or desert. In a meadow the grasses form an even turf made 
up largely of a few species, among which are many of the most important 
grasses like Poa and Glyceria. On the dry plains, savannas and steppes, 
Stipa, Festuca and Andropogon predominate. Here the grasses grow in 
bunches forming scattered tufts. Here the question is largely one of 
obtaining moisture. Look where you will over the earth's surface, and 
grasses occur. They are present in icy Greenland and in the Arctic and 
Antarctic regions; they are found at the very edge of the snowcovered 
mountains of the Rockies, the Andes, the Himalayas; they are abundant 
in the tropical jungle, where they form impenetrable masses, like the 
bamboos which are so common in China, Java, Sumatra and India, 
forming a part of the tropical forest in the region of the Monsoon. 
Species of grasses are much more abundant in the tropics than in tem- 
perate or colder regions. The greensward is typical only in a country 
where the ground is covered with a mahtle of snow for a part of the year. 

The distribution of grasses may best be seen from an analysis of 
some of the genera. The genus Poa, of which there are about one hun- 
dred species, is found ' mostly in the ^northern temperate 
and Arctic regions, but a few [of the species are also found 
in colder, temperate regions of the Southern Hemisphere; a 
few even occurring in the high mountains of the tropics. The 
Poa pratensis is found in Europe and North America. The Poa 
alpina in the arctic regions of America and Europe, and the high 
mountains of New England and the Rockies. The Poa flabellata, the 
largest grass of the genus, occurs in the Falkland and Fire Islands. The 
Scolochloa festucacea, allied to Poa, is found from Emmet and Kossuth 
counties through Minnesota, Dakotas, to Lake of the Woods and Sas- 
katchewan to the Peace River countr\', and in northern Europe and Asia. 
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Fio. 268. Map thowing general dlstribatiou of Poa and Scolochloa. 
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The Glyceria grand'ts, another ally to the foregoing, is common through- 
out the northern states to Colorado, California, British Columbia and 
Sitka, Alaska. An allied species, G, fluitans is cosmopolitan, occurring in 
Europe, Asia, Africa and Australia. It is common throughout northern 
United States, south to Arkansas and Tennessee. The genus Bromus is 
comopolitan, common especially in the Northern Hemisphere, a few oc- 
curring in the tropics, well represented in the Rocky Mountains and 
Europe. The Bromus inermis of Hungar>' and Switzerland has a near 
relative in the northern Rockies, the Bromus PumpelUaiius, The Bro- 
mus secalinus, B. ai^ensis and B, tectorum are cosmopolitan weeds. 

The genus Hordeum occurs in Asia, Europe, North Africa, North 
and South America. The 77. nodosum found in northeastern Iowa is 
widely distributed in the United States from Ohio to Minnesota and 
Texas; common in the Rocky Mountain region to Nevada, California 
and Vancouver. The Hordeum jubatum along the Arctic coast, the 
Great lakes and westward to the plains and the Rocky Mountain region, 
Utah, Nevada, to Vancouver, Sjiskatchewan, Pe<ice River, also in south- 
ern Russia and eastern Siberia. 

The genus Elymus generally in temperate regions except Australia 
and South. Africa. Three species, Elymus striatus, E. Canadensis, and 
E, Virginicus are common on the Atlantic coast and in the Mississippi 
Valley. The E. cOndensatus is a Rocky Mountain species abundant in 
the flood plains of streams. Sitanion, which is closely allied to Elymus, 
is a development of the North American plain, perhaps reaching south- 
western Minnesota. The numerous species made of this genus will 
scarcely hold. Another ally of Elymus is Asprella with four species; 
North America two, Siberia one. New Zealand one. The Asprella 
Hystrix is of wide distribution in eastern North America, while A. Cali- 
formica has a somewhat limited range on the Pacific coast. 

The genus Agropyron, generally distributed in temperate regions, is 
conspicuous on the plains and in the Rocky Mountain region. 

The A. occidentale and A. caninum in northern United States and 
Canada, the latter also in Europe, Asia (Siberia and Himalayas). A, 
glaucum, a maratime species of Europe, Asia and eastern United States. 
The A, re pens a common weed in Europe and northern United States. 

Of the large number of species of Festuca described, one hundred 
and twent>'-nine are credited to Europe by Rich ter, however, Hackel gives 
only eight}' species, found chiefly in temperate regions. The Festuca 
ovina and F, rubra are cosmopolitan, common only in northern portions 
of the United States and in the Rocky Mountains; southward these 
species have become naturalized. The Festuca octo flora common 

26 
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Fio. 289. _ Map showing general distribution of grass species. 
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throughout North America on the plains and in sandy soil. The F. 
nutans is a woodland species of eastern North America and the Missis- 
sippi Valley, while the F, Shortii is somewhat more limited in its distri- 
bution, found in low swales and meadows. 

Schedonnardus panicuiatus and Buchloe dactyloides are essentially 
species of the plains east of the Rocky Mountain region. The former ex- 
tends from New Mexico and Texas to Assiniboia, reaching northeastern 
Iowa and southeastern Minnesota and Arkansas; the latter has a some- 
what similar range though extending to Mexico and Arizona. The Bou- 
telona oHgostachya ranges with the Buchloe, excepting that it ranges 
westvvard to southern California and east to Wisconsin. The Bouteloua 
hirsuta extends to Mexico and east to the Mississippi Valley. The B. 
curtipendula extends from Mexico nearly to the Atlantic coast. The 
Phraj^mites vulgaris is cosmopolitan; common in Europe and Asia; klso 
found in Australia, common in Iowa and the northern Mississippi Valley 
to Kansas and Mexico. The genus Eragrostis is cosmopoh'tan, chiefly 
tropical. The E. major, a common, introduced weed, occurs in Europe 
and Africa. The E, rep tans is common in the Mississippi Valley extend- 
ing eastvvard to New England, also in Trinidad and Buenos Ayres. 

The genus Sporobolus is tropical. The species found in Iowa are 
common southward. The 5. heterolepis reaches its best development on 
the prairies from Minnesota to Teaxs. The genus Muhlenbergia at- 
tains its greatest development in the southwest, extending to the Andes 
of South America. Some species also occurring in Asia (Japan and the 
Himalayas). The AI. diffusa, M. tenui flora , M. Mexicana, and M. 
racemosa are common in the Mississippi Valley to the Atlantic coast. 

The Stipas are largely developed on the plains and steppes. Our 
most common species, the 5. spartea is common in the northern Missis- 
sippi Valle^'^ east to Michigan, Canada, Missouri to Colorado and 
the Dakotas. The maximum de\xlopment is attained from Minnesota 
west to Wisconsin arul Nebraska. The 5. comata is western, but has 
made its way into Iowa along the Missouri, its range is much wider than 
the preceding. The S. viridula is an introduced species abundant from 
New Mexico to British America. The genus Leersia is represented in 
the state of Iowa by three species. Two of these. L. oryzoides and L. 
J'irginica are common throughout eastern North America. The L. levfi- 
cularis, a sub-tropical species, reaches as far north as Lansing on the Mis- 
sissippi river, and to Virginia on the Atlantic coast. The L. oryzoides has 
been widely naturalized in the old world, especially in southern Europe, 
temperate Asia, and north Africa. It is, howe\'er, an American species. 
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The Zizania aquatica is common in British America, northern Mis- 
sissippi Valle}', along the Atlantic coast from Newfoundland to Penn- 
sylvania and Florida, Arkansas, eastern Texas to Missouri and central 
Nebraska. It is also found in central Siberia and Japan. The genus 
Zizaniopsis, with one species and two varieties, occurs from southern 
United States to Brazil. 

The large genus of Paspalum, with one hundred and sixty species, is 
poorly represented in northern United States; Iowa having a sinj]:le 
species and a doubtful second, the P. mucronatum. In southern United 
States the genus is a large and important one. The genus Panicum in 
number of species outranks the former. Three hundred are recognized. 
It is generally found in warm countries with a few in the temperate re- 
gions. The genus is conspicuous in the savannas of South America. 
Panicum is the largest genus of grasses in Iowa. The genus Andropogon 
occurs in warmer regions of North America, Asia and temperate Europe. 
The latter w^'th eight or nine species. Fifty species of the Arthrolophis 
(subgenus) like A, provincialis are largely American. The subgenus Sor- 
ghum, belongs to the torrid and w-arm temperate countries (Africa, etc.). 
Hackel in concluding his paragraph on the distribution of grasses says : 

"Not less than 90 genera are common to both continents; among 
these are many that are exclusively tropical, and besides ten single types. 
No one tribe is confined to one hemisphere, and no genus of numerous 
species, to any one floral region. All this goes to prove that grasses are a 
family distributed ver\^ uniformly, and that the separation of their tribes 
i^oes back to very ancient times. To be sure^ the single tribes have varied 
under the influence of the later divisions into zones; w^hile the) Paniceae 
and Andropogoneae preponderate in the tropics, they are put in the back- 
ground by the Festuceae Aveneae, and Hordeae in the temperate and 
frigid zones. The eastern North American forest region has preserved 
many more of them (and in general of tropic types) than has the Old 
World." 

Dr. W. J. Beal in an admirable article summarizes the distribution 
of grasses as follows: 

"North America, as would be expected from its extent and config- 
uration, has a greater number and variety of grasses than Europe, and 
Europe a greater number and variet>' than Australia. Europe lacks many 
of the species found in tropical and subtropical North America and Aus- 
tralia. North America compares favorably with Europe and Aus- 
tralia combined. In the north of North America arc species of European 
genera; in the south, species of many of the Australian genera." 
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The following are some of the more important works dealing 
with the subject of grasses. 

As a matter of convenience to the student of grasses, there is 
appended to the descriptive part of this volume a list of some of 
the more important works on grasses, as well as papers dealing 
with the flora of Iowa and the adjoining states. In making up the 
distribution of grasses some of these papers have been consulted. 
I have not relied on them except where I felt confident that the 
species occurred. For the Mexican distribution, I have made use 
in many cases of the statements in Biologia Centrali American!, 
as references to these species of Mexico and Central America are 
based on specimens found in the Kew Gardens. I have in a similar 
way made use of Watson and Brewer's Botany of California* 
Macoun's Catalogue of Canadian Plants,Macmi]lan*s Metaspermae 
of the Minnesota Valley, Coulter's Flora of Texas, Mohr's Flora 
of Alabama, the distribution given by Watson and Coulter in 
Gray's Manual and Britton's Manual, but above all I have used the 
distribution given in the various publications of the Division of 
Agrostology, United States Department of Agriculture. Owing 
to the many changes that have been made in the names of species, 
it was, of course, impossible in most cases to make use of the 
many excellent catalogues. 

The following abbreviations referring to the character of the 
literature have been used: Ec. (Economic), Fl. (Floras), Hist. 
(Historical), Morph. (Morphological), Ph. (Physiological), Syst. 
(Systematic). 



Arthur, J. C— 

Contributions to the flora of Iowa; a catalogue of the phaenogamous 
plants. 43. 1876. Charles City. Fl. 

Ball, Carlbton R.— 

An anatomical study of the leaves of Bragrostis. Proc. la. Acad. Sci. 
4: 133-146. 3pl. Cont. la. St. Coll. Bot. Dept. 4: 133146. J^/. Morph. 

Grasses and other forage plants of the Potomac Flats. Cir. U.S. Dept. 
Agr. Div. Agros. 28: 18. So. 

Johnson grass. Report of investigation made during the season of 1901. 
Bull. U. S. Dept. Agr. Bur. PI. Ind. 11: 24. If, Ec 

Pearl Millet. Far. Bull. U. S. Dept. Agr. 168: 3f. Ec 

Winter forage crops for the South. Far. Bull. U. S. Dept. Agr. 147: 
:ie:24pl. Ec. 

Barnbs, W. D., Rbppbrt, Frbd., Miller, A. A.— 

The flora of Scott and Muscatine counties. Proc. Dav. Acad. Sci. 8:199- 
287. pi. 1-2. 1900. Fl. 

Bbal. W. J.— 

Grasses and other forage plants best adapted to endure severe drouth. 
Proc. Prom. Agr. Sci. 1895: 26-29. Be. 

Grasses or North America. The grasses classified, described and each 
genus illastrated, with chapters on their geographical distribution, and 
a bibliography. 1: 706. 126f. 2: 457. 775/. Syst. Ec. Ph. 
Grasses of North America. 467. /. 175. Ed. 1. 

Bbauvois, a. M F. J. Palisotodb— 

Essai d'une nouvelle agrostographie; ou nouveaux genres des gramine'es, 
avec, figures representant les caracte'res tons les genres. Atlas in 4\ 1812. 
Paris. 8 . Syst. 

Bentlby, H. L.— 

A report upon grasses and forage plants of central Texas. Bull. U. S. 
Dept. Agr. 10: 37. 14f, Ec. 

Bbssby, Charlbs E.— 

In juriousness of Porcupine grass. Am. Nat. 18: 929. 1884. Ec. 

The structure of the wheat grain. Bull . Univ. Neb. Ex. Sta . 32: 100-114 . 

Bbssby, Charlbs E. and Wbbbbr, H. J.— 

The grasses and forage plants of Nebraska. Ext.Rept. Neb. St. 
Bd. Agr. 1899: 162. Ec. Fl. 
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Brbwbr, William H. — 

Report of cereal production in the United States. Rep. 10th Census U. S . 
1880. 371-563. 16 maps. Ec. 

Britton, Nathaniel Lord— , 

Manual of the Northern States and Canada. Grasses by George V. Nash. 
1880. New York. 1901. Syst. 

Brixton, N. L. and Brown, Addison— 

An illustrated flora of the Northern United States, Canada and the 
British Possessions from New Poundland to the parallel of the southern 
boundary of Virginia, and from the Atlantic Ocean westward to the 102d 
Meridian. Grasses by George V. Nash, 3 vols., 1896, 1897, 1898. /. 1843, 
Syst. 

Brown, Edgar, and Scofibld, Carl S.— 

Wild Rice; its uses and propagation. Bull. U. S. Dept. Agr. Bur. 
PI. Ind. SO: 2. 7 pi. Be. 

BucKMAN. Jambs— 

Natural history of British meadow and pasture grasses with an account 
of their economy and agricultural indications. 73. HI. London 1858. Ec. 

BUFFUM, B. C — 

Grasses and forage plants. Bull. Univ. Wyo. Ex. Sta. 16: 224-243. Ec. 
BUSCHAN, Gkorg— 

Vorgeschitliche Batanik der Cultur— und Nutzpflanzen der alten Welt auf 
grund prahistorischer Funde. 268. Breslau, 1895. Hist. 

Bush, B. P.— 

Notes on the Mound flora of Atchison county, Missouri. Rept. Mo. Bot. 
Gar. 1895: 121. Fl. 

Carlbton, Mark Alfrbd — 

The basis for the improvement of American wheats. Bull. U. S. Dept. 

Agr. Div. Veg. Phys. and Path. 24: 87. Morph. 
Carlbton, Mark Alfrbd and Chambbrlain, Josbph S.— 

The commercial status of Durum Wheat. Bull. U. S. Dept. Agr. Bur. 
PI. Ind. 70: 70.5^/. Be. 

Chilcott, E. C— 

Forage plants of South Dakota. Bull. S. D. Agr. Coll. Ex. Sta. 51: 32. 
6pL Ec. 

Macaroni Wheat in South Dakota. Bull. S. D. Agr. Kz. Sta. 77: 42. 
7pL Be. 

Chilcott, E. C. and Rob, R, S. 

Forage and garden crops in the James River Valley. Bull. S. D. Agr. 
Ex. Sta. 61:41. lOpl, Ec. 

Chilcott, E. C. and Saundbrs, D. A. — 

Millet. Bull. S. D. Agr. Ex. Sta. 60: 140. 6pL Ec. 
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Combs, Robert— 

Histology of the corn leaf. Proc. la. Acad. Sci. 6: 6-10./, U-U, pl9 11. 
Cent. la. Sta. Coll. Bot. Dept. 10: 6-10.. i 10-13. pl,9'll, Morph. 

Coulter, John M— 

Manaal of the phanerogams and pteridophytes of Western Texas. 
Cont. U. S. Nat. Herb. 2: 588. 3pl. Grasses by L. H. Dewey. 484. Syst. 

Craig, John— 

Promising grasses of tbe northwestern territories. Bull. la. St. Coll. Ex. 
Sta. 3:76-81. Be. 

Crozier, a. a.— 

Forage crops and wheat. Bull. Mich. Agr. Coll. Ex. Sta. 141: llS-145. 
4t Be. 

Grasses and other forage plants. Bull. la. St. Coll. Ex. Sta. 2: 16 24. Be. 
Millet. Mich. St. Agr,, Coll. Ex. Sta. 117:64. Be. 

Darwin, Charles— 

Animals and plants under domestication: 1. 473. 43L N. Y. 1884. Hiat 
On the hygroscopic mechanism by which certain seeds are able to bury 

themselves. Jour. Linn. Soc. 1: 151-167. pi. 23. Phya. 

De Candolle, Alphonsb Louis Pierre Pyramus— 

L' origine des plantes cultivees. Ed. 3. rev. & enl. 385.8° Paris. 
1886. Eng. trans. 467. Hist. 

l^-B, Candollb, Augustin— 

Plantarum succulentarum histbria; ou, Histoire naturelle des plantes 
grasses; avec fii?ures dessin tees par P. J. Redoute. 1. 2 138 pi. t . Paris, 
1799-1829. Syst. 

Edgar, W. C — 

Story of a grain of wheat. 195. 111. New York. 1903. Be. 
Enfield, Edward— 

Indian Corn, its value, culture and uses. 308. New York, 1866. Be. 

Englbr, Adolf and Prantl, Karl— 

Die natuerlichen Pflanzenfamilien nebst ihren Gattungen und wichtigeren 
Arten insbesondere den Nutzpflanzen. Leipsig. 1887. Grasses by E. 
Hackel. Syst. 

Fink, Bruce— 

Spermaphyta of the flora of Fayette, Iowa. Proc. la. Acad. Sci. 4: 
8M07. PI. 

PiTZPATRiCK, T. J. and M. F. L.— 

Tbe flora of Southern Iowa. Proc. la. Acad. Sci. 6: 173-202. Syst. 
Flint. C. L.— 

Grasses and forage plants. 398. 171 f. Boston, 1888. 
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Garman, H.— 

Kentucky forage plants. The grasses. Ball. St. Coll. Ky. Ex. Sta. 87: 
55-110. Ui, Be. 

Gattingbr, August— 

The Tennessee flora with special reference to the flora of Nashville, 
phanerogams and vascular cryptogams. 109. Nashville. 1887. Fl. 

Gray, Asa— 

Manual of the Botany of the Northern United States, Including the 
district east of the Mississippi and north of North Carolina and Tennessee. 
Sixth edition, revised and extended westward to the 100th Meridian by 
Sereno Watson and John M. Coulter. 760. 25 pi, N. Y. Cin. Chicago. 
A. B. C. 1889. Syst. 

Griffin, H. H.— 

Pasture grasses for the Arkansas valley. Bull. Col. Agr. Ex. Sta. 68: 
6. Be. 

Hackel, Edward— 

The true grasses. * English translation by F. Lamson— Scribner and 
Effie A. Southworth. 228. 110 of, 1 pi, Henry Holt & Co. 1890. Syst. 
Harrington, H. H.— 

A study of the composition of grasses. Bull. Tex Agr. Ex Sta. 20: 
178 190. Be. 

Harshbergbr, J. W.— 

Fertile crosses of Teosinte and Maize. Gar. and For. 9: 522. Bh. 
Maize: a botanical and economic study. Cont. Bot. Lab. Univ. Penn. 1: 
75-202, //. 14. Phya. and 15c. 

Hartley, Charles P.— 

Broom corn. Far Bull. U. S. Dept. Agr. 174: 32. lOf, Be. 
Corn growing. Far. Bull. U. S. Dept. Agr. 199: 32. 19 f. Be. 

Harz, Dr C. D.— 

Landwirthschaftliche Samenkunde. Berlin, 1:562. 552-1362./. 201, Be. 

Hays, Willbt M.— 

Forage and grain crops. Bull. Univ. Minn. Agr. Ex. Sta. 46: 331-361 . 
Be. 

Indian corn: habits of root growth; methods of planting and cultivation; 
notes on ears and suckers. Bull. Uoiv. Minn. Ex. Sta. Coll. Agr. 5: 
33. 4pL Phys. 

Meadows and pastures of Minnesota. Bull. Univ. Minn. Agr. Ex. Sta. 12: 
119-124. Be. 

Hays, Willet M. and Boss, Andrew— 

Wheat: varieties, breeding, cultivation. Bull. Univ. Minn. Agr. Ex. Sta 
62: 391-494. /. 238-289. Be. 
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Hehn, Victor — 

Kulturpfianzen und Hausthiere in ihrem Uebergasg aus Asien nach 
Griechenland and Italien sowie in das ubrige Europa. Historisch— lin 
gniticsbe Schizzen. 522. Berlin. 1887. Hist. 

Hbmslby, W. Botting— 

Biologia Centrali Americana: or contributions to the knowledge of the 
fauna and flora of Mexico and Central America. Edited by P. D. Godman 
and C. Salvin. London. 1882-1886. Fl. 

Henderson, John— 

Hand book of the grasses of Great Britain and America. Jour. Pub. Co. 
Northport, L. I., 1875. 238. Ec. 

Henderson, L. F. — 

Grasses and forage plants in Idaho. Bull. Ida. Agr. Ex. Sta. 38: 193-256. 
111. Ec. 

Field notes on some Nevada grasses. Bull. Nev. St. Univ. 33: 13 Ec. 

Hitchcock, A. S.— 

Bermuda grass. (Cynodon dactylon.) Cir. U.S. Dept. Agr. Div. Agros. 
31: Ec. 

Forage plants for Kansas. Bull. Kan. St. Agr. Coll. Ex. Sta. 87: 29. 
15pL Be. 

North American species of Leptochloa. Bull. U. S. Dept. Agr. Bur. PI. 
Ind. 33: 24. 6 pi. Syst. 

Hitchcock, A. S. and Clothier, G. L.— 

Native agricultural grasses of Kansas. Bull. Kan. Agr. Coll. Ex. Sta. 102: 
179-220. 16 pL Ec. 

Hodson, E. R. 

Phenological observations on the growth of corn. Cont. la. St. Coll., 
Bot. Dept. 13: 8. Phys. 

Holm, Thko.— 

American Panicums in 'Herbarium Berolinense and in Herbarium 
Willdenow. Bull. U. S. Dept. Agr. Div. Agros. 4: 17-23. /. 7-15. Syst. 

A study of some anatomical characters of North American Gramineae. 
1. Bot. Gaz. 16: 166-171. pL 15, 2.16: 279-225. pL 21-22. 3. 16: 275- 
281. pL 23-24. 4.17: 358-362. pi. 21. 5.20: 362-365. pi. 26. 6.21: 
357-360. pL 27-28. 7.22: 403-406. pi. 20. Morph. 

HooKBR, Sir J. D.— - 

The student's flora of the British Islands. London. 1878 539. Syst 

Hooker, Sir William Jackson— 

Plora Boreali Americana, or the Botany of the Northern part of British 
America; Compiled principally from plants collected by Dr. Richardson 
and Mr. Drummond on the late northern expeditions under the command of. 
Sir John Franklin. London. 1:351. 2:328. //. ^J«? with map. 1840 Syst 
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Hopkins, A. D.— 

Some observations on varieties of Timothy (Phleam pratease, L.) Proc . 
Soc. Prom. Agr. Sci. 1895: 29.//.// Be. 

Hopkins, Cyril G. , Smith, Louib H. and Bast, Edward — 

The structure of the corn kernel and the composition of its different parts. 
Bull. Univ. 111. Agr. Ex. Sta. 87: 77-112. 4 pi, Morph. and Phy». 

Host, Nicholas Thomas— 

Incones et discriptiones gramimum Austriacum. 1: 1801. 3: 1805. 4: 
1809. Vindolon. Syst. 

Hunt, Thos. F.— 

The cereals in America. 412. ///. New York 1904. Ec. 

Jenkins, E. H. and Winton, H. L.— 

Bull. U. S. Dept. Agr. Off. Exp. Sta. 11. Chem. 
JONBS, L. R. — 

Vermont grasses and clovers. Bull. Univ. Vt. and St. Agr. Coll. 94: 
139-183. 3-' /. Ec. 

JUMELLB, H.— 

Sur la constitution du fruit d. graminees. Soc. d. sci. Nancy Seance, 
23Juillet. 1888 (according to Knoblauch, Just. Bot. Jahresb. 16:432). 
also abstr. Bull. Soc. Bot. de France, 36: Rev. Bibl. 5. 1889, Syst. 

Kearney, Thomas H. Jr.— 

Revision of North American specimens of Calamagrostis. Bull. U. S. 
Dept. Agr. Div. Agros. 11: 1-42. // Syst. 

Kellerman, W. a.— 

Artificial key to Kansas grasses. Proc. Kan. Acad. Sci. 11: 87-101. 
Syst. 

Kellerman, W. A. and Swingle, W. T. — 

Experiments in cross fertilization of corn. 1st. Ann. Rept. Kan, Ex. 
Sta. 1888. 316. Ec. and Phys, 

Kennedy, P. Beveridgk— 

Co-operative experiments with grasses and forage plants. Bull. U. S 
Dept. Agr. Div. Agros. 22: 86. t2pl, Ec 

Smooth Brome gras.s. Cir. U. S. Dept. Agr, Div. Agros. 18: 9. ?/. 
Ec, 

Structure of the caryopsis of grains with reference to morphology and 
classification. Bull. U. S. Dept. Agr, Div. Agros. 19: 44, S pL Morph. 

Killebrew, a. M. — 

The grasses of Tennessee, including cereals and forage plants. 511. ///. 
Nashville. 1878. Ec. 
King, Clarence. Geologist in charge — 

U. S. Geological exploration of the 40th Parallel. 5. 1871. Washington 
4. Syst.i 
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Klippart, J. p.— 

The Wheat plant. Cincinnati. 1860. 706. ///. Ec. 

Knapp, Dr. S. a.— 

Rice culture in the United States. Far. Bull. U. S. Dept. Agr. 110: 28. 
£c. 

KOrnickb, Fribdr. — 

Die Arten und Varietaten der Getreides. 466. 10 pi. Berlin. Paul Parey. 
1885. Ec. 

KuNTH, Carl Sigismund — 

Enumeratio plantarum omnium hucusque cognitarum, secundum famil- 
ias naturales disposita, adjectis characteribus differentiis et synonymis. 
Stuttgart and Tttbingen. 1833. Syst. 

Revision des Graminees. Distribution Methodique de la Famille des 
Graminies. I. 2. 1835. Paris. Syst. 

Linnaeus, Carolus. (Carl Von Linnb) — 

Amoenitates Academicae, seu dissertationes variae physicae. medicae, 
botanicae, antehac seorsim editae nunc collectae et distributae cum tabulis 
aenis. Holm. 5. 1759. Syst. 

Generum plantarum eorumque characteres naturales secundum numerum , 
figuram, situm et proportionem omnium fructificationis partium. Ed. 6. 
Ab auctore reformataet aucta. 1764. Holm. 8"*. Syst. 

Mantissa plantarum. Generum editionis VI %X specierum editionis II. 
Holm. 1767. Mantissa plantarum altera . Generum editionis VI. Syst. 

Lowe, E. J. — 

A natural history of British grasses. 2^S. 74. pi. London. 1871. Ec. 
Lyon, R. T.— 
Lubdbrs, Frederick— 

The vegetation of the town Prairie Du Sac. Wis. Acad Sci. Arts and 
Letters. 10: 510-524. pL 17, Fl. 

Lyon, T. L.— 

Hungarian brome grass. Bull. Univ. Neb. Agr. Kx. Sta. 61: 35-63. 
Ec. 

Macaroni Wheats. Bull. Univ. Neb. Agr. Ex. Sta. 78: 24. 
Lyon, T. L. and Hitchcock, A. S.— Ec. 

Pasture, meadow and forage crops in Nebraska. Bull. U. S. Dep. 
Agr. Bur. PI. Ind. 59: 61. 8f. 6 pi. Bull. Univ. Neb. Agr. Ex. Sta. 
84: 66. 5 f. Ec. 

Angars. Report of Experimental farm for the Northwest Territories. 
Rep. Gov. Ex. Farm. 1902: Ottawa, Can. 319-356. Ec. 

Macmillan, Conway— 

The Metaspermse of the Minnesota Valley. A list of the higher seed- 
producing plants indigenous to the drainage basin of the Minnesota River. 
Geol. & Nat. Hist. Surv. Minn. IBot. Ser. L 826. Minneapolis. 1892. 
Fl. 
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M'Alpine, a. M. — 

How to know the grasses by the leaves. 92. 18 1>l. Edinburgh. 189 
Syst. 

MaCoun, J. — 

Catalogue of Canadian Plants. 2. Montreal. 1888-1890. Fl. 
Merrill, Elmbr D— 

Aristida purpurea Nutt., aiid its allies. Cir. U. S. Dept. Agr. Div. 
Agros. 34: 7. Syst. 

Some species of grasses published by S. B. Buckley. Cir. U. S. Dept. 
Agr. Div. Agros. 35: 1. 2. Syst. 

Some Arizona grasses. Cir. U. S. Dept. Agr. Div. Agros. 32: 9. Syst. 

Mohr. Charlhs— 

Plant Life of Alabama. An account of the distribution, mode of associa- 
tion and adaptations of the flora of Alabama together with a systematic 
catalogue of the plants growing in the state. Cont. U. S. Nat. Herb. 6: 
921. 13 pi, 1901. Geol. Sur. of Ala. ed. with portrait and biography. Fl. 

Muhlenberg, Henry— 

Catalogus plantarum americae septentrionalis hue usque cognitarum 
indigenarum et cicurum; or a catalogue of the hitherto known native and 
naturalized plants of North America. 1813, Lancaster, Pa. 8 . Syst. 

Gramineae. Descriptio uberior graminum et plantarum calamarium 
americae septentrionalis. 1817. Lancaster, Pa. Syst. 

MvRiCK, Herbert, Editor— 

Book of Corn. N. Y. 1903. 368.111. Be. 
Nebs von Esenbach, Christian Gottfried. — 

Agrostologia Brasiliensis sen descriptio graminum in imperio Brasiliense 
hue usque detectorum. 1829. Stuttgart and Tubingen. Syst. 

•Nelson, Avbn — 

The Brome grasses of Wyoming. Bull. U. of Wyo. Ex. Sta. 46: 21. q f. 
Ec. 

Red Desert of Wyoming and its forage resources. Bull. U. S. Dept. 
Agr. Div. Agros. 12: 72. 24 f. 5 pL Ec. 

Some native forage plants for alkali soils. Bull. Univ. Wyo. Ex. Sta. 
42: 23-45. 12 pi. Be. 

Squirrel-tail grass. Bull. Univ. Wyo. Ex. Sta. 19: 73-79. 4 pi. Be. 

The Wheat-grasses of Wyoming. Bull. Univ. Wyo. Ex. Sia. 59: 34. 
6f. 4 pi. Ec. 

Nelson, E. E.— 

Notes on grasses tested at the Experiment Farm. 1901-1903. Univ. 
Wyo. U. S. Agr. Ex. Sta. 14: 68-79. 2 pi. 1904. Be. 

Ogden, E. L.— 

Leaf structure of Jouvea and Eragrostis obtusifolia. Bull. U. S. Dept. 
Agr. Div. Agros. 8: 12-20. pi, 8-9. Morph. 
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Pammbl, Emma— 

A comparative study of the leaves of Lolium, Pestuca and Bromus. 
Proc. la. Acad. Sci. 4: 126-131. 3 pi Cont. la. St. Coll. Bot. Dept. 
4: 126-131. 3pL Morph. 

Pammbl, L. H.— 

The histolog^y of the caryopsis and endosperm of some grasses. Trans. 
Acad. Sci. of St. Louis. 8: 199-220. pL 17-19. Morph. 

Notes on the g^rasses and forage plants of lowa, Nebraska and Colorado. 
Bull. U. S. Dept. Agr. Div. Agros. 9: 47. 11 f. Be. 

Notes on grasses of Nebraska. South Dakota and Wyoming. Proc. Dav. 
Acad. Sci. 7; 22^245. Cont. la. St. Coll. Bot. Dept. 15: 229-24.S. Fl. 
Syst. 

Some ecological notes on Iowa grasses. Proc. Soc. Prom. Ag. Sci. 
1898: 204-211. Cont. la. St. Coll. Bot. Dept. 12: 204-211. Fl. 

Some germination studies of cereals. Proc. Soc. Prom. Agr. Sci. 
1898: 194-203. Cont. la. St. Coll. Bot. Dept. 12: 194-203. 1 pi. 

Pammbl, L. H. and Combs, Robbrt — 

Some botanical notes on corn. Bull. la. St. Coll. Ex. Sta. 36: 849-855. 
8f. Syst. 

Pammhl, L. H., Wbbms, J. B. and Scribnbr, F. Lamson— 
Grasses. Bull la. St. Coll. Ex. Sta. 54: 71-344. 137 f. Ec. 
Pastures and meadows of Iowa. Bull. la. St. Coll. Ex. Sta. 56: 385-621. 

f.i 38-220. Be. 

The grasses of Iowa. Bull. la. Geol. Surv. 1: 525. 220 f, 1901. Ec. 

Pammbl, L. H. and Scribnbr, F. Lamson — 

Some notes on grasses collected in 1895 between Jefferson, Iowa, and 
Denver. Colorado. Proc. Soc. Prom. Agr. Sci. 17: 94-104. 1896. Cont. la. 
St. Coll. Bot. Dept. 3:94-104. Fl. 

Pbtbr. a. M.- 
Analyses of someKentucky grasses. Bull. St. Coll. Ky. Ex. Sta. 87: 
111-119. Chem. 

Plumb, C. S — 

Indian Corn culture. 243. Chicago. 1895. Ec. 

The geographic distribution of cereals in North America. Bull. Div. 
Biol. Surv. U. S. Dept. Agr. 11: 24. 1 pL Ec. 

Poindbxtbr, C. C— 

The development of the spikelet and grain of corn. Ohio. Nat. 4. 3-9. 
2 pi Morph. 

► Portbr, Thomas C— 

A list of the trasses of Pennsylvania. Bull. Torr. Bot. CI. 1893:. 193-207. 
PI. 

Rydbbrg, p. a.— 

Flora of the sand hills of Nebraska. Cont. U. S. Nat. Herb. 3: 133-203. 
2 pi. Fl. 
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Rydbbrg, p. a. and Shbar, C. L.— 

Report upon the grasses and forage plants of the Rocky Mountain re- 
gion. Bull. U. S. Dept. Agr. Div. Agros. 5: 48. 29 /. Be. 

Sargent, F. L.— 

Corn plants, their uses and ways of life. 1889. Cambridge, Mass. 106. 
32 f. Ec. 

Saunders, D. A.- 
Perns and flowering plants of S^uth Dakota. Bull. S. D. Ex. Sta. 64: 
99-229. Fl. 

Saunders, Charles £.— 

Report of the Experimentalist. Rept. Ex. Farm. 1903: Ottawa, Can. 
217-238. Ec. 

Saunders. William— 

Wheat growing in Canada . Rep. Can. Mag. Ap. 1904. 7. Ec. 
Saunders, William and Saunders, Charles E.— 

Results obtained in 1903 from trial plots of grain, fodder corn, field roots 
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•* Y%r. Oermanica 89 

veHicUUUa 83 

viridis 87 

Chamtiicatamua 168 



ChamceraphU 83 

glauca 86 

Itdliea 89 

verticiUata 84 

viridU 87 

Chapman's Spear QraM. /. i77 255 

Cheat, f. 213 303 

Chess, f. 213 803 

Larger Short-awned. f.2lO 800 

Short-awned. f.209 297 

, Smooth-spiked. /. 208 297 

Soft. /. 3r/r 296 

Upright. f.2U 804 

Wood. f. 200 288 

CJiUocMoa 148 

OhLiORIDb^ 4,6, 194 

Key to the Genera of 194 

Chloris cnrtipendula. f.lU 206 

Chondrosium 204 

foemim 208 

oligostachynm 206 

Chrondrachyrum 242 

Chrysopogon 27 

avenaceu» 34 

n^itaiu 34 

Ciliate-leaved Paspalum . f. S3 45 

Oinna 114, 183 

Key to thelSpecies of 164 

arundinacea. f. in. m. 166 164 

latlfolitt. /. 119 IW. 167 

Oinna, \ 

arundinacea var. penduki 167 

pendula 167 

Cinnastrum 175 

Clomena 180 

Coelachyrum 224 

Ooix 6. 19 

Lachryma-jobi. /. 13 20 

Collinari 222 

Colobachne . . 150 

Colobanthu* 237 

Colorado Blue Stem. /. JJS 3lU 

Colorado Sand Grass. /. Jl 20 

Comb Grass, Meadow. /. 16J!^ 285 

Cord Grasi*, Fresh Water. /. lil...\.. 200 

Corn Brome. /. J16 306 

Com. 

Cuszco. f. 10, 11 17 

Dent. /. J, 6 9 

Flint. /. 3, 9 9 

Indian. /. 5, 4, 5, 6, 7,8,9, 10, 11, It.. 8 

Pod. /. .5 9 

Pop. /. 3, 7, It 9 

Soft 10 

Sweet. /. 3. 8 10 

Cornucopice : 

hyemale 172 

perennant 170 

Conch Grass. /. ?."? 328 

CrabGrasF. /. 40 57 

Slender. /. 39 64 

Smooth. f.iO 66 



INDEX. 



Crab QrBas—Continued. 

SproatlDg. /. A6 66 

Texan. /. m 202 

Cretaceous 871 

Critesion 829 

Criiho 820 

Cryptoataehya 165 

Curtopogon Hi 

CiuzcoCorD. f. 10, n 17 

Cynodon 104 

Dactylon. /. 1S9, m. 208 105 

Cynoauru* 200 

aecundua 216 

Czernya arundiniieta : 216 

DaotylU 218, 248 

glumeratB. f.l74. m.240 248 

DactylU cynoauroidea 100 

Dactyloctenium 200 

Danthonla 184, 102 

splcata. f.l36. in.l87 102 

Darnel, Poison, f. 221 814 

Dent Corn, f.3^6 

Daaohampala. 

oaespitosa 188 

Devonian 870 

Deyeuxia 176 

CanadenaU 177 

Macouniana 176 

Diachyrim 15u 

Diarrhena 218, 241 

Americana. f.l6S. m. 282 241 

Didymochceta 168 

UigUaria 47 

ftllforml** 64 

humifu4fa 55 

HanouinaliM . 67 

Diuraphiii 106 

Dilepyrum arUtoaum 147 

Dimeria .* HI 

DioU'opoa 252 

DUtarrcnum Ill 

Distribution, Ecological, lowaQrasses, 

870, 380 
Distribution, Qeographioal, of Grassts 

Downy Brome Qrass. f. 203 

Drainage 

Driftless Area 

Drift Series 

Illlnoian 

lowan 

Kansan , 

Pre-Kansan 

Wisconsin 

Drift, Theolder 

Drift, The younger . 

prop-seed : 

Mexican. /. 96 

Slender. /. 102 

Wood-land. /. 101 

Early Bunch Grass. /. 166 

Eatonla 218, 



SOU 
203 
881 
863 
871 
872 
872 
872 
872 
872 
866 
867 



141 
140 



Key to the Species of 288 

obtusata. f. 166. m. 232 288 

Pennsylyanica. /. 167. m. 282. 280 

Batonia: 

Blunt-scaled. f.lG6 288 

Pennsylvania. /. 167 240 

EcUonia obtusata var. robutta 288 

Eaton's Grass. / 167 280 

EehinocTUoa 47 

Bdaphic Factor 800 

Ehrhartia 06 

elandeatina 100 

EleuBlna 106, 200 

Indica. f.U7. m. 208 200 

Elymna 800, 840 

Key to the Species of 840 

Arkansanus. f.tU. m. 848 841,846 

brachystaehys. f. 2i9. m. 818... 841, 850 

Canadensis. /. 260. m. 848 841. 860 

hirsutiglumls. /. £i£ 840 

Macounii. /. f!iS. m. 848 841 , 844 

robustus. /. iSl. m. 818 341, 852 

striatus. /. SAS m. 848 841, 846 

' ' var. BaUii. /. fi6. m. 84a 841, 847 
" var. villosus. /.SiS. m. 848. 841. 847 

Virglnicus. /. iJU> 840. 841 

" var. submuticus. /. ^i&1..840, 842 

Elymus. 

Canadennia var. glauei/oliua 860 

glaud/o Hua 860 

Elytrigia 814 

EragTOBtls 218, 224 

Key to the Species of ... 224 

capillaris. /. 158. m. 220 224, 286 

Frankii. /. i.lft m. 220. . 224, 227 

hypnoides. /. 157. m. 220 224. 226 

major. /. 160. m. 232 224,220 

Mexicana. f. 161. m. 232..... 224,290 

peotinacea. /. 164. m. 282 224, 284 

Purshii. f. 163. m. 232 224, 281 

trichodes. /. 165. m. 232 224, 236 

Bragrostis : 

Capillary. /. 158 227 

Creeping. /. 157 225 

Hair-like. f. 165 286 

Mexican, f. 161 280 

Eragrostia: 

CaroHniana 281 

erythrogena 227 

piloaa 281 

poaeoidea var. megaatachya 220 

reptana 225 

tenuia .... 286 

Erianthna 22 

compactus. /. 17 24 

Briochloa 46 

mollis. /. M 46 

Eriocoma 142 

cuapidata 144 

Enohlasna 6 

Mexicana. /. 2 6 

Bulalla. f. 16 28 
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Bulalia 

Japoniea. /. 16 

Fealher Bunch Grass. /. 91 

Fendleria . . 

rhyehelytroides 

ITescae Grass: 

Meadow. /. 196 

Nodding, f. 197 

Bed. /. i94 

Sheep's * 

Short's, f. 196 . 

Slender, f, 192 

Tall. f.l95 

Fescue Scolochloa. /. 157 

Festnoa 214, 

Key to the Species of 

natans. • /. i97. m. 278 276. 

octoflora. /. 192. m. 278 

pratensis. f.l&O, 195. m. 278... 276, 

rubra. /. 191,. m. 278 276, 

Shortli. f. 196. m . 278 276, 

Fettuca 

diandra / 

elatior 

'* var, pratentis 

/luUiins 

nutans VB,T. Shortii 

obtusa 

tenella — 

FlB8TUCE.<K • 4, 6, 

Key to the Genera of 

Fibichia 

Field Brome. f.tlS 

Finger Grass, f. UO 

Flint Corn. f. 3. 9 

Floating Manna Grass /. 190 

FlufMnia 

Fly-away Grass. /. 122 

Four-rowed Barley . f.SSU 

Fowl Meadow Grass. f.l8S 

Fox-tail Grass. 

Green, f. 65 

Marsh. /. los 

Meadow, f. 110 

Yellow. /. 62 

Freeh- water Cord GraM. f. 141 

Fringed Brome Grass. f.203 

GamaGrass. f.l4 

Geology Ml, 

German Millet 

Olyceria 214, 

Key to the Species of 

Amei icana. f.l89. m. 278 270, 

boreaUs. /. im. m. 278 270, 

flultans. f. im. m. 276 270, 

nervata. /. IHS. m. 264 

Olyceria: 

€upuU,ica 

Qrandi» 

Grama Oats. Tall. /. lU 

Gramink^ 

Key to the Tribes of 

Key to tribes of ( Haokel) 



28 
28 
126 
142 
144 



277 
281 
281 
276 
280 
268 
276 
275 
283 
275 
280 
277 
281 
241 
241 
280 
280 
272 
281 
281 
276 
212 
213 
195 
805 
57 
9 
273 
267 
172 
831 
262 



152 
154 

88 
200 
290 

21 



269 
270 
271 
274 
272 
270 

271 

271 

206 

1 

2 

4 



213, 



.4. 6. 



.800. 



267 
1 
2 
214 
214 
842 
206 
29 
224 
149 
111 
112 
40 
184 
184 

112 

86 

112 

88 

96 

102 

100 

99 

809 

809 

829 



Qraphephorum 

Grasses 

Key to the Tribes of 

Oynarluxn 

argenteum. f. t51 

Hairy-flowered Lyme Grass. /. i42... 

Hairy Menqaite Grasi*. f. 146 

Hall's Beard Grass. /. 21 

Harpachnc , 

Herd'sGrasB. f. 107. 

Hleroohloa 106, 

borealls. f.80. m. 104 

Hllarla 

Holoua 

lanatos. f. ISO. m. 187 

Holeut: 

fragrans 

HalepenMis ^ 

odoratua 

Sorghum 

Homdlocenchrua 

Ie7itieulari8 

oryzoidtB ,.., 

Virginicua 

HOBDEiE 

Key to the Genera of 

Hordeum 

Key to the Species of 829 

di.<«tichon. /. 23.i, £3i. m. 824 ....829, SSO 

jubatum. /. iS5. m. 338 329, 882 

nodosum. /. 236. m. 888 829, 836 

PammeU. / 2S7. m 838 829, 385 

puslUum. f. 2S9. m. 888 829, 887 

vulgare. /. fJi. m. 888 829,881 

Hordeum pratense *. 887 

Hungarian Brome Grass. /. 198 285 

Hungarian Grass. /. 64 90 

Hj/drochloa 269 

Hydrodynamic Factor 890 

Hydrophytes 896 

Hydropyrum 96 

HyHtHxUystt^ 854 

IlUnoian Drift 872 

Indian Corn. /3 8 

IndianQrass. f24 84 

Indian Millet. /. 104 144 

Indian Reed Grass, f. 117 165 

lowan Drift 872 

Italian Millet, f. 64 00 

Ixophorus 83 

glaucua 86 

Italicua 89 

verticiUcUiu 84 

viridis 87 

Jarava 124 

Joachinea 197 

Job'sTeani. f. 13 19 

Johnson Grass. /. 26 87 

JuneGrass. f.lHS 265 

Kalm's Brome Grass. /. 206 295 

Kansan Drift 872 

Keeled Brome. f.212 800 

Kentucky Blue Grass . f.l83 265 
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Koeleri* 218. 222 

cristata. f. 156. m . 220 

Koelerla. /. J56 

Koeleria : 

nUida 

Pennnylvaiiica 

Korean Lawn Grass 

Korycarpwi 

arundinckceus 

diaruirwi 

Lachnoifrostis 

Large Purple Aristlda. f.85 

Larger Short -aw ned Chess . f. 210 

La»iaarotsiiii 

Leerala 06, 

leutlcularls. / 72. m. 98 88, 

oryzoldes. /. 7i. m. 98 98, 

Vlrglnlca. J\W. m. 98... 98, 

/yeptwru* panicxdaiiui 

Leucopoa 

LlfeZonee 

Uttle Barley, f. 239 

Loliazn 

Key to the Species of 

ItaUcum . / . 219. n.. 812 310, 

perenne. /. 2t8. m. 812 

temulen turn. f. 221. m. 8 12 810, 

Lo :um multiflorum 

Long-awned Poverty Grass, f. 89,90.. 

Long-glumed Wild Oats. /. 134 

Long-leaved Reed Grass, f.1'^8 

Long-leaved Rush Grass. /.Ill 

Lophoehloa 

Loretia 

Low Spear Grass. /. 176 

Lyme Grass: 

Canada. /. JM) 

Hairy- flowered. /. f4J 

Macoun's. /. SiJ . . 

Robust. f.2Sl 

Slender. /. 2io 

Maconn'H Lyme Grass f. SAS 

Maconn'.s Reed Bent. /. iJi 

MacrohlcphatniK 

McurocMoa 

Mais de Coyte 

Maize. /. S, 4, 5, 6, 7, 8, 9, 10, 11, 12 

Manna Grass : 

Floating. /. 190 

Nerved. /. 188 

Marsh Fox Tail. /. 108 

Marsh Mohlenbergia. f.97 

Matde^. /.1 8, 

Key to the Genera of 

Meadow Barley. /.236 

Meadow Comb Grass. f.l6i 

Meadow Fescne Grass. /. 195 

Meadow Grass : 

Annual. /. 176 

Fowl. /. iss 

Reed. /. 189 

Rough-stalked. /. ISO 



222 



40 
241 
241 
241 
176 
119 
800 
124 

98 
102 
100 



262 



310 
311 
810 
814 
811 
123 
190 
182 
167 
222 
276 
268 

361 
342 
344 
862 
846 
844 
176 
224 
124 
11 
8 

273 
270 
162 
186 
5,0 
6 
836 
286 
280 

263 
262 
272 
269 



Meadow Grass— Continued. 

,8hort-stalked. /. 159 227 

Wolfs. /. 181 26» 

Wood. /. 18J!. 262 

Melioa 213,242 

Key to the Species of 248 

diffusa, ff 169, m. 249 248 

mutica. /. 171. m. 249 .. 243,245 

parviflora . /. 170. m . 249 243, £44 

Meliea 211 

alHsiima 243 

muticayt^. diffusa 248 

•* VKT. glabra 245 

Melic Grass: 

Narrow. /. 171 246 

Small-flowered. /. 170 244 

Tall. /. 169 248 

Mesophvtes 898 

Mesqaite Grass. /. lis 207 

Hairy. /. Ii6 208 

Mexican Drop Seed. /. 96 183 

Miliarium 146 

Mllinm , 114, 146 

eff usum . /. 105 146 

Millet. /. 4^ 64 

German 89 

Indian. /. lOA 144 

Italian. /.6i 90 

Pearl. /. 67 96 

Whorled. /. 62 86 

Wild, f.m 146 

Mlaoanthaa 22 

Japonicus. f. 16 23 

Mountain Rice, Black-fruited. /. 10:3 148 

Mahlenbarffla 114, 130 

Key to the Species of 131 

diffusa, /.se. m.' 139 -131,136 

glomerata. f.97. m. 139 131, 134 

gracilis. /. 102. m. 139 131, 141 

Mexicana. f.96. m. 127 131,182 

BoboUfera, f.95. m. 127 131 

sylvatlca. f. 101. m. 139.... 181,140 

Wildenovii. f.99 131,188 

Muhlenbergia : 

Marsh, f.97 185 

Rock. /. ft5 182 

Slender, f. 99 138 

Mulilenbcraia : 

ariatata 147 

Cinna 164 

erecta 147 

raeemoaa 134 

Schreberi . 186 

Unuiflora 138 

Mpgalurua 276 

Narrow Melic Grass. /. 171 246 

Nasella 142 

Nazia 40 

Needle Gracs. /. 93 128 

Nerved Manna Grass. /. 188 270 

Niagara 870 

Nimble-will. /. 98 187 
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Koddlng Fescue. /. 107 

OatQraSJi. /. 135 

Wild. /. ISO 

Oats: 

CkimmoD. /. ISJ 

Wild. f.lSJ 

Wild. .LoDK-glnmed. /. ;.;/, 

Old Witch Grass . /. /j 

Oplismentts 

Crtu-galti 

Orchard Grass. /. m 

Ordoviclan 

OrthorapJnum 

Oryza 96, 

sativa W, 

Oryza clandealtna 

Ortzb^. /. 'iM 8, 6, 

Oryzopais Ill, 

Key to ihe S'>wles of 

cospidata. /. lOi. ra. 18D 1-12, 

melanocarpa. /. 10 i. m. 13) 

OryzopsiH membranacea 

Osterdamia ... 

matrella. /. .'1/ 

OSTBROAMIEAS / JS 3, 

Padia 

Pammel's Wild Barley. / i,J7 .... 

Pampas Grnj>B. /. IM 

Paiqioace^ 

Key to the Tribes of 

PANICEiG / .il 8, 5, 

Key to the Genera of 

Panic Grass : 

Atlantic. /. 53 

Slender. /. i9 

Pitnicutaria 

Americana 

ftuitans 

nervata 

Panicnm ... 

Key to I he Species of 

Atlantlcnm. / 5S. m. 73 49, 

barbatum — 

capiUare. f Ul. m. 48 49, 

dandestinnm 

cognatam. f. 44 m. 82. 49, 

eommutatum 

Orus-galli. /. 36. m. 48 47, 

" var. mntlcum. /. 57. m. 48. .47, 

depanperatoin. /. l^, m. 62 49, 

dichotomam 

fliiforme. f.S9 m. 48 47, 

glabrnm. /. UO, m. 48 47, 

lannglnosnin. /. 59. m. 78 49, 

latifolium. /. 54. m. 78 49, 

Leibergli. f. 56, m. 73 49, 

linearif olinm. /.GO. 49, 

maorocarpon. f. 63. m. 62 49, 

millaceam . f. US. m. 62 49, 

minimum, /.a. ro. 62 49. 

perlonguro. /. i9. m. 62 49, 

prolifenim. f. 1,6. m. 62. 49, 



191 
193 

188 

189 

190 

68 

50 

SO 

248 

370 

124 

105 

105 

100 

9»J 

141 

142 

144 

142 

144 

40 

41 

40 

U5 

3:S5 

214 

2 

8 

42 

43 

80 

71 

21^9 

271 

272 

270 

43 

47 

80 

83 

58 

83 

63 

&'3 

50 

52 



58 
65 
81 
75 
77 
71 
74 
64 
60 
71 
65 



Panicum— Co»i/i>iue</. 

sanKulnale. /. 40. m. 48 47, 

Scribnerlanuni. /. 57. m. 73 49, 

spboerocarpon 

uneip^iylluni. /. w. m. 78 4^^, 

virgatum . /./,;. m tv2 4'^ 

Walteri. /. .;.s. ra. 48 47, 

Wllcoxlanuni . /. .',:>. m. 73 4'.^ 

xanthophysum . /. :>i 49, 

Panlrura. 

Diffuse Purple. /. .U 

Hairy. /..>.'/ 

Large-fruit e<l. /. .7.; 

Leiberg's. /. .v; 

Linear- leave<l. /. ,*» 

Porter's. /. .',1, 

Soribnei '.>» . /..'/; 

Slender, f. .12 

Starved /. ',.v 

Wilcox's. /..;.> 

Panicv m 

autumnale 

capiUare minim nm 

Crus gain vn.r. hispidum 

depauperalvm var. lara 

divergent 

en8lini 

geniculntnm 

Germanicum 

giaucum 

hirmocarfion 

hirtellum 

hispidum 

liumifuBum 

Italicum 

Unettie 

paucijlorum 

poltfanthes 

Porlerianum 

pubetcena ... . 

acoparium 

" var. Jjcibcryii 

Tenneaaetn»e 

verlicillatum 

virUlt 

WaUfvi 

Paspalam 43, 

Key to t he Species of 

clllatifollum. /. 53. m. 89 4i, 

membranacenm. f.32 

Paspalum 

amhigxium 

dasf/phyUum 

fillforme. 

nanguinale 

aetaceum var ciliatifolium 

WdUefianum 

Pearl Millet. /. 67 

Penniaetuzn 43, 

longistylum 

set<»nm 

typhoideum. /. 67 



57 
79 
t^H 
82 
67 
52 



81 
75 
77 
72 
76 
79 
72 
7U 
77 
52 
63 
fO 
62 
71 

71 
f5 
^9 
8( 
80 
52 
52 
55 
89 
55 
79 
83 
7« 
82 
79 
77 
81 
84 
87 
76 
194 
44 
45 
44 
44 
55 
46 
54 
57 
45 
44 
95 
94 
95 
9& 
9(> 



28 



484 
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Pennieetum 88 

veHicaiatum 84 

Pentameria 182 

Perennial Rye Grass. f.2lS 810 

Phalabideje 4,5. lOS 

Key to the Genera of 106 

FhAlarU 106 

Key to the Species of 108 

arnndinaoea. /. 7o, 77. m. 101 106, 106 

Canariensis. f.76. m. 104 106, 107 

PJmlarU 

erucceformis 197 

oryzoidett. 100 

Fhlenm 114. 148 

pratensa f. 107. m.l63 148 

Phragrmites 213,215 

communis. f.lo2. m.220 216 

Pliragrnites 216 

Phragmites 216 

vulgaris 216 

Physiography 861 

Pigeon Grass. f.OZ 86 

Piptatherum ... 142 

Piptochactium 142 

Plume Grass, f. 17 24 

Poa 212, 213, 252 

Key to the Species of 253 

annua. /. 176. m.240 253 

arachnifera. /. 19(i. m. 264... 2 13. 25:^. 267 

Chapmanlana. /. i77. m . 249 253. 255 

compresia. f. 178. m.240 253,255 

debills. /. i7.9. m 240 253,267 

llava. /. m 253,262 

nemoralis . f. lifZ. m. 264 253, 261 

pratensis. f. 18.'*. m .264 258, 26S 

trtvlaUi. f.m. m.284 253,258 

Wolfll. f. 181. m.264 253,250 

Poa 224 

aquatica var. Americana 271 

ccgiia vax. strictior 261 

capUlaH* ..." 22'J 

. Caroliniana 281 

crUtata 255 

nervaia 270. 

hypnoides 225 

praUruis var. angusti/olia , 263 

serotina 262 

wleHoidet 219 

ienuit 226 

POACB^ 8 

Key to the Tribes of 4 

PodCJoru. f. 5 9 

Podoicemum 180 

Poidium 252 

Poison Darnel. /. 2J1 814 

PolytUherix 840 

Potypogon glomeratut 184 

Ponceletia 199 

PopOorn. /. 5, 7. 22 9 

Porcupine Gra«s. /. H 129 

Porroteranthe 2d9 



Poverty Grass. /. S2 116 

Long-awned. /. S9, 90 128 

Prairie Bush Grass. /. 1/4 160 

Praitie Triple Awn. /. 86 120 

Prairie Xerophytes 394 

Precipitation Data for Iowa 886 

Pre-Kansan Drift 372 

Ptamma 181 

Pieudopoa 252 

PtilagroUis 124 

Purple Aristida. /. S4 118 

Qaaok Grass. /. iiS 328 

Quaking Grass, f. 115 251 

Rebotdea 287 

Red Fescue Grass. /. 194 279 

Red Top. /. 120, 125 169, 177 

Sharp-point*^, f. 1S6 179 

Tall. /. 15S 219 

Reed. /. 15^ 216 

Reed Bent, MacounV. /. uu 176 

Reed Canary Grass. /. 77 108 

Reed Graa«>. 

Bog. f. Ii7 180 

Indian. /. 117 165 

Long-leaved. /. 128 182 

Slender. /. i/.9 167 

ReedMesdow Grass. f.l89 272 

lielchela 175 

Rhomtwlytrum 218 

Rice-cut Grass. f.7l 100 

Rice. 

Wild. f.ti9 97 

Black-fruited Mountain. f.l()3 148 

Richardson's Wheat Grass. f.2r2 815 

Robust Lyme Grass. f.2:>l 352 

Rock Muhlenbergia. /. .%> 182 

Rook Series, The 888 

Roeifneria 814 

RoUboellia panirulata 202 

Rough-stalked Meadow Grass, f. 180... 2m 
Rush Grass: 

Long-leaved, f. Ill 157 

Prairie, f. 114. 160 

Sand. f. Ho 161 

Sheathed, f. 112 168 

Small, f. 113 169 

Rye. /. 2:i0 325 

Rye Grass : 

Italian. /. 219 811 

perennial. /. 218 810 

short-spiked. /. 249 8G0 

Saccharnm 22 

offloiuarum. f. 18 25 

Sa t Marsh Oook-spur Grass, f.38.. 63 

Sandbur. f. 65 92 

SandGrass. f. 155 221 

Sand Rush Grass, f. 115 161 

Savatftana HI 

odorata 112 

Sohedonnardaa 194. 201 

panioulatus. /. J 42. m. 206. 201 
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ScJudaufiardus Texanus 202 

Schedonorus 276, 284 

incrmU 286 

tectnrum 293 

Sooloohloa . . 214, 268 

festucacea. /. 187. m. 264 268 

Seolochloa, Fescae. /. 187 268 

Scolochloa arundinacea 268 

SeoAle 809, 826 

oereale, f. 237. m. 324 826 

Serra/alcua 281 

patulus 807 

*ecalinu$ 806 

tquarroaus 806 

Sesleria 211 

Sataria 43, 88 

Eej to the Species of 84 

Germanica 89 

glau a. /. 6i. m. 98 84, 86 

Itallca. /.6i. m. 93 84. 89 

vertlciUata. /. 61. m. 73 81 

virldis. f. 63. m. 98 84. 87 

Sharp Pointed Red Top. /. ]:o 178 

Sheathed Rash Grass. /. US 168 

Sheep Feocue 231 

Short -stalked Meadow Grass /. 159.... 227 

Short-awned Chess. /. J09 297 

Short 'rf Fescue. /. 196 281 

Short-spiked Rye Grass. /. -2^9 . 860 

Sieglingia 218 

purpurea 221 

teftlerioides 219 

Sioux Qoartzite 868 

Slender Aristlda. f.88 122 

Slender Drop-seed Grass, f. 102 141 

Slender Fescue Grass. /. 19 J 276 

Slender Lyme Grass, f.e/*.'} 816 

Bairs. /. 2i6 347 

Slender Mohlenbergla. /. 90 188 

Slender Reed Grass. /. 119 167 

Slender Wheat Grass. /. 22J^ 818 

Slongh Grass. /. 1JU>, Ul 193, 200 

Sorghum 27 

avenaeeu9 84 

Halepens^ 36 

nutans 34 

vulgare 88 

Spartina 194. 199 

eynoturoidet. /. Ul. m. 208. 199 

SugarOane. f. 18 26 

Small-flowered Melic. /. 170 244 

Small Rush Grass. /. US 169 

Smooth Brome. /. 198 236 

Smooth-glomed Fringed Brome. /. 20/*. . 298 

Smooth-spiked Oheas. /. 208 297 

SoftChees. /. 207 296 

Soils 878 

Solenachne 199 

Southern Spear Grass, f.ies 288 



Spear Grasi) : 

Chapman's. /. 177 255 

Low. /. 176 263 

Southern. /. 163 233 

Weak. /. 179 257 

Spermaehiton 155 

Spike Grass, Broad- leaved. /.172 247 

SporobolUB lu, 155 

Key to the Species of 15b 

cryptandrus. /.lis. m. 168 156,161 

onapidatus. /. m. m. 153 156, 160 

heterolepis. /. 116. m. 1«6 156, 162 

longlfolius. /.111. m. 168 156 

neglectus. /. lis. m. 153 156, 159 

vaginaeflorus. /. lit. m. 163 .. . 156, 158 
Sporobolns, Strong Scented. /. 116.,.. 162 
Sporobolut: 

<^P'r 156 

hrevi/olius iflo 

. mUior 158 

vaglncB/lorus 159 

Spreading Brome Grass. /. 217 807 

Squirrel-tail Grass. /. 236 832 

Stipa 114, 124 

Key to the Species of 125 

comata. /. w. m. 127 126, 128 

spartea. /. 9U. m. 127 126, 129 

viridula. /. 91. m. 127 125 

Sllpa: 

Green. /. 91 126 

Western. /. 9S..., 128 

atipa membranacea. /. lOi '. 144 

atreblochctta 192 

Streptachne 124 

Stelephurot 148 

Strong-scented Sporobolns. /. lie 162 

Sweet Vernal Grass. /. 78,79 110 

SyntherUma 47 

fHiformU 64 

glabra 55 

lineatHs 55 

prcecox 57 

»anguinalUi 67 

serottiui 56 

vUlosa 54 

SweetCorn. f.,XH ic 

SwitchGrass. f.47 08 

Tall Fef cue Grass. /. 195 280 

Tall Grama Oats. /. 144 205 

Tall Melio Grass. /. 169 243 

TallRedTop. /. 153 219 

Temperature Data 886 

Teosinte. /. S 6 

Terrell Grass. /. 240 841 

Awnleas. /. 241 342 

ThcUasium 47 

Texas Grab Grass. /. 142 202 

Thin Grass. /. 121 ni 

Timothy. f.i07 149 

Wild. f.l40 ig^ 
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Topography, General, of Iowa 882 

TotTcsia Ill 

Tomarlii 180 

Tozettia 160 

Trachynotia 199 

Triachyrum 155 

TriaphU 192 

Trichodium 188 

hyemalis 172 

lazi/oHum 172 

Tricuspis 218 

purpurea 221 

Tridena 218 

Trlodla 213, 218 

Key to the Species of 218 

cuprea. /. J5S, m. 220 218 

purpurea. /. i.W. m. 220. 218, 221 

Trlplaels 213 

lytplasii purpurea 221 

Trlple-awned Gra^s. 

Prairie. /. S« 120 

Tufted. /. 83 117 

Trlpsacnm 0, 20 

dactyloldes. /. U. m. 39 21 

Trihtegtnk^ 8, 5, 42 

TrlUcum 309, 828 

vulgare. f. 231. >3i, m. 324 827 

Triticum aativum 827 

Tafted Trlple-awned Grass. /. 83 117 

Tumble Qra^s. /. U 68 

Small /. 42 69 

Turkey-foot Graps. f. -Jl 29 

Twin Grass. /. J68 241 

Two-rowed Bar 1 oy. /. ?.W, g3A 830 

Typhodes 106 

Uniola 218,247 

latifolla. jr. I7:i 247 

Upland Bent Grass. /. 123 174 

Upright Chese. /. 214 304 

Uracline 142 

Uralepia 218 

Vanilla Grass. /. 80 128 

Vanilla Grass, Sweet. /. 78, 79 110 

Vaseya 130 

Velvet Grass. /. 150 185 

m/a 155 

crjjptandra 161 



Yiltti— Continued. 

cu8pida4a 160 

heterolepis 162 

vaginaeflora 158 

Vulyia 275 

Welter's Paspa^um. f. 32 44 

Weak Spear Grass. /. 179 257 

Western Wheat Grass. /. ^io 319 

Wheat. /.2Jl,.iJJ 327 

Wheat Grass : 

Awned. /. J2S 317 

Richardson's. /. JJi 815 

Slender. /. Jii 318 

Soft Western. /. 220 321 

Western. /. 225 319 

WhlteGrass. /. 70 99 

Whorled Millet. /. 61 a4 

WildBarley. /. 236 385 

Wild Millet. /. 105 146 

Wild Rye, Arkansas. /. 2fA 345 

Wild Timothy. /. KO IW 

Windsoria 218 

Wire Grass. /. l/J, 178 209, 255 

Wisconsin Drift 87^* 

Wolf's Meadow Grass. /. 181 259 

WoodChess. /. 2oo 288 

Wood Brome Grass. /. 200 288 

Woodland Drop Seed. /. 101 140 

Woodland Xerophytes 394 

Wood Meadow Grass, f. 1S2 261 

Xerophytes 891 

Zea. /.3 6, 8 

amylacea 10 

amyleasaccharata 10 

canina. f.i 9, 10 

everta. /. .», 7, 12 9 

indentata. / 3, 6 9 

indurata. f. 3, 9 9 

mays. m. 39 8 

saccharata. /. 3, 8 10 

tunlcata. /. 5 9 

ZeocrUon 329 

Ziaanla 96 

aqnatlca. /. 69. m. 93 97 

Zones, Life 888 

Zoyaia 40 

ZorsiEAB 5 
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